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INTRODUCTION 

Approving Official and Date: 

Pursuant to a request by the U.S . EPA, Office of Regional 
Counsel, Region 5, and the Environmental and Natural Resources 
Division of the U. S . Department of Justice, CI Reginald Arkell 
previously researched records of the Miami Conservancy District 
(MCD) in Dayton, Ohio, pertaining to Dick ' s Creek . Copies of 
records were obtained concerning excavation and dredging work 
performed at the creek in the vicinity of the AK Steel facility in 
Middletown, Ohio, during the mid-1960s through the rnid-1980s . The 
research is documented in memorandums dated February 4, 2004, and 
July 1, 2004. The purpose of the research was to help identify t he 
movement of potential PCB-laden material alleged to have originated 
from AK Steel so that any contamination can be remediated. A 
resident of Middletown by the name of   identified 
several individuals including   who are longtime 
residents of Middletown that may have relevant knowledge . On the 
above date , CI Arkell met with   and   at t he 
above l ocation .   granddaughter , , was 
present during the interview . A 22 11 x 32" map depicting Dick's 
Cr eek from St a. 0+00 to Sta . 160+00, dated February 10, 1966, t hat 
had been copied f rom MCD records was provided for vie wing . The 
information below was ob tained f rom . 
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DETAILS 
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► He is 79 years old and has lived at his current residence 
since about 1962. His wife is deceased .  said 
she and her mother,  , moved in with  

 to help take care of him . Their residence is located 
on property at the 

 The property is also
He said the property consists of two parcels 

with frontage of about 
 He worked for many years as a truck driver 

before retiring at the age of 65. He has never been employed 
by AK Steel but frequently hauled materials to and from their 
plant site near his residence. See Figures 1 , 2 and 3 for 
pictures of 

► He only recalls one occasion when work was performed to widen 
and/or deepen Dick's Creek in the vicinity of his residence. 
He could not estimate the date when this work was performed. 
He initially said that he had been living at his curren t 
residence for about 15-20 years before the work was done. 
However, he later acknowledged it was very possible that the 
work could have taken place in the 1960s . He recalled someone 
stopping by his house and asking if he had a need for 
dredged/excavated material from Dick's Creek for use as fil l 
in his yard . He did not know who this person was or the 
entity the individual represented. He accepted the material. 

► He has always experienced some flooding from Dick's Creek in 
his back yard. His property slopes down from 

as it approaches Dick's Creek . He was glad to have the 
material so that his property could be leveled off to some 
extent . He vaguely recalls that the excavation work at Dick's 
Creek resulted in the taking of some of his property. He was 
uns ure as to how much was taken or if a deed was executed to 
document the property transfer. The distance of his property 

to Dick's Creek had been 
was now about  as a result. He still experiences flooding 
at the far back end of his rear yard but not to the same 
extent as before the work was done. 
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The material taken from Dick's Creek was moved by some type of 
equipment with a scraper that transported and/or dragged the 
fill before spreading it onto his property . He did not recall 
it being loaded into dump trucks of any kind . He did not know 
the company that performed this work . He could not estimate 
the volume or depth of the material that was p l aced on his 
land . The material was spread from about the entire eastern 
side of his property beginning at some point in his front yard 
and extending south to_t_he_b~ck ¥ard . The material placed 
behind his home extended from the back of the house to a o i nt 
about one-half or more ~e eng th of h i s back yard to Dick's 
Creek . He pointed out a visible ridge extending from east t o 
~ in about the middle of his back yard which was where the 
~illing stopp~ He was vague as to how mucn of- this he 
actually saw being done as he was working as a truck driver 
during the day at the time . The back portion of his property 
has some growth of trees and brush in a northern portion but 
mostly consists of a fallow field extending back to the creek . 
There are several hundred lawn mowers on his property . 

He identified two additional areas near his home where 
dredged/excavated material from Dick's Creek was transported 
during about the same time . The first property is currently 
surrounded by a c hain link fence located on the east side of 
Yankee Road adjacent to and north Qf__p.i..a's Creek . This had 
been tne l oc ation of the Glenn Cartag e Company where he had 
worked. ?ee Figures 4 and 5 for photographs of this property. 
The second property is land where a welding shop is located at 
khe southeast corner of the intersection of Dick's Creek and 
Yankee Road (orman's Welding Center). See Figures 3, 4, 6 and 
2.__for photographs of this property. Again, he was vague as to 
how much of the work he actually saw . However, he was adamant 
that the height of these areas was raised by the placement of 
fill from Dick's Creek. He could not estimate the volume or 
depth of the material that was placed on these propert i es. 

He refused to sign a written statement as to the information 
he provided. He also would not consent to any photographs 
taken of his property from his land. He could not provide a 
reason why other than he did not perceive that any potential 
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Fig. 7 - Orman Welding Center Proper ty looking Southeast from Yankee 
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"Rojko, Cathy (ENRD)" 
<CRojko@enrd .usdoj .gov> 

12/13/2004 12:02 PM 

PRIVILEGED AND CONFIDENTIAL 

ATTORNEY-CLIENT PRIVILEGED 

ATTORNEY WORK PRODUCT 

To 

AK Steel Ohio -- tomorrow's call at 11 a.m. Eastern/1 O a.m. Subject 
Central time 

For tomorrow's call at 11 a.m. Eastern time/10 a.m. Central time, see below for draft agenda: 

-- Setllement Update (Steve, Rob, et al.) 

-- floodplain work plan from AK Steel 

-- Reach 2 sampling (Mike M.) 

-- upcoming meeting with AK Steel 

-- penalty issues ( expect penalty offer from AK Steel at meeting this week/discuss 

potential reaction) (Steve, Rob, et al.) 

-- consent decree draft (Rob and Cathy) 

-- need to prepare scope of work attachment (who will do this?) 

-- SEP attachment (revisions will probably have to wait until get more info from AK Steel) 

-- Anything Else? 

The call in number is  pass code  Let me know if you are unable to attend. 

DOJ -- all conference rooms are taken. Let's meet in Steve's office. 

Cathy. 
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PRIVILEGED AND CONFIDENTIAL 
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Dredge Spoil Disposal Areas 

Dredging and/or channelization has taken place in 1967, 1975, 1976 and 1984 from point 400 
feet west/downstream of Yankee Rd bridge to upstream/east of Yankee Rd bridge to Sta 150+00 
(intersection of North Branch of DC and main DC). (We know that Armco/AK had at least 57 
PCB transformers in 1977. Many of these had probably been there for 20 to 30 years prior. 
Beginning in 1983, Armco/AK began disposing of PCBs transformers, which was completed 
around 1999. We do not know the first use date for PCBs hydraulic oil at the Middletown 
works. We do know that Armco purchased 990,000 ponnds of Monsanto-brand hydraulic oil 
between 1970 and 1972. I believe PCB hydraulic oil use began in the mid 1950's.) 

1967 
The 1967 dredging/channelization between Sta 0+00 to Sta 50+00 straightened the creek by 
pushing the sediments onto the existing creek-banks and/or floodplain areas. This dredging also 
isolated two large meanders located at Sta 19+00---Sta 25+00 and Sta 38+00---Sta 48+00. An 
estimated 100,000 cnbic yards of creek sediments east of Sta 50 to Sta 150 were also removed to 
onsite Armco fill areas (see MCC 9/1/04 revised Contract Map 142 ). As part of Corrective 
Action (CA), we should require AK to sample several of these open onsite fill areas to determine 
ifPCBs are present. We may want to require 25 to 30 of"discretionary samples" that are chosen 
by EPA for this purpose and sampled/tested by AK. 

1975 and 1976 
The extent of dredging work done in 1975 and 1976 and the location of dredge spoil disposal 
areas are nnknown at this time. 

1984 
In 1984, several areas in DC were dredged from Yankee Rd Sta 0+00 to 58+100. The 1984 
project removed 22,180 cubic yards of dredge spoils to nearby locations. MCD records on the 
1984 dredging indicate that show dredge spoils being placed in 6 disposal areas (listed below) 
near residential and/or floodplain areas. We have 10 Daily Construction Reports (DCRs) that 
givens some information as to the disposition of dredge material in 1984. Note that in the first 
Daily Construction Report (DCRl) dated 7 /25/84 on the "Location of Spoil Area" ey.try states 
the following: "Kelchner has contacted several landowners along Oxford State Road about 
placing spoil on slopes and high portions of properties along Oxford State. He hopes to spoil 
most of the ,11aterial with pans and use the haul roads as little as possible." 
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Reggie Arkell's interview/memo with  supports the above as he indicated that "the 
material taken from Dicks Creek was moved by some type of equipment with a scrapper that 
transported and/or dragged the fill before spreading it onto his property. He did not recall it 
being loaded into dump trucks of any kind." Also, the 11/16/04 interview/memo with MCD's 
Rinehart states that "project work in 1984 was focused on excavating the material from the 
banks of the waterway. ... the majority of material removed was deposited in areas farther away 
from the creeL .. some type of equipment with a scrapper was used to remove most of the 
material." MCD's Rinehart also identified the  property as dredge material disposal site. 
See Figure 2 and green property in the Rinehart memo. As part of CA, I think the whole 

 lot needs to be sampled for PCBs. 

 also indicated that the Glenn Cartage Company property received Dicks Creek 
material. See Figure 2 and the violet property in the Rinehart memo. Arcadis Figure 2 provided 
by AK shows the two meanders between Yankee Rd and the NY RR bridge. Dicks Creek dredge 
material from the larger north-side meander was probably spread onto this property in the same 
way as the nearby  property. Arcadis Figure 2 shows 15 floodplain sampling locations 
between Yankee Rd and the NYRR bridge, including the proposed deep sampling location at the 
top of the north-side meander. The northside meander may actually be part of the Glenn Cartage 
Company property. As part of CA, I think the entire Glenn Cartage property needs to be sampled 
for PCBs. I am concerned about the several properties located between the  and Glenn 
Cartage properties. The Acardis Figure 2 ariel photo-map is dated 2004 and appears to show 
trees and open areas with no buildings. Unless this area is a high spot, you would think that fill 
material would have been spread across this area also. Under CA, some additional sampling 
should be done in the back-half of these properties. 

The remaining DCRs, with dates, Limits of Earthwork, Location of Spoil Area and Construction 
Activity entry information and disposal amounts are listed below. Note that the right bank is the 
north-side of Dicks Creek and left bank is the south-side if Dicks Creek. See MCC 9/1/04 
revised Contract Map 142 ) 

DCR2 dated 8/6/84 Right bank Sta 14+00 to Sta 18+00 (area midway between RR bridge and 
Old channel Spoil Area) Location of Spoil Area entry states "Equipment parked at Oxford State 
Road with rear oflot used as disposal site." 

DCR3 dated 8/14/84 Right bank Sta 32+00 to Sta 36+00 (near/npstream of Outfall 002) 
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear oflot used 
as disposal site." Construction Activities entry states that "widend road on Levey & put 4' fill 
over Standard Oil & C.G.& E Lines .. Rernoved one tree on Levey Station 36 +00" (I;evey is 
probably levee.) The Standard Oil and C.G.&E pipelines mentioned above crosses Dicks Creek 
(DC) at the NY RR bridge and runs along Oxford State Rd. Unclear where the 4 feet of fill 
would have been placed, but it could be at Sta 36 ,along Oxford State Rd, north of Outfall 002. 
See Arcadis Figure 4 map/photo. 
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DCR4 dated 8/15/84 Right bank Sta 36+00 to Sta 39+46 (near/upstream of Outfall 002) 
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used 
as disposal site." Construction Activities entry states "10:00 to 3:30 Loaded trucks for Armco" 

DCR5 dated 8/16/84 Right bank Sta 38 +00 to Sta 44 +00 (near/upstream of Outfall 002) 
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used 
as disposal site/ Constrnction Activities entry states "Loading and hauling dirt between Sta 
38+00 -41 +64.23 Loading Trncks for Armco & 2 Euclid Pans hauling in Burridge Machine 
Shop Lot...Kelchner started disposal area in lot behind Burridge Machine Shop. 

DCR6a dated 8/21/84 Right Bank Sta 56+00 to Sta 58+00 (near/upstream of slag haul road) 
Location of Spoil Area entry states "Equipment parked at Burridge Machine on Oxford State 
Road, rear lot used as disposal area". 

I think the disposal area for DCRs 3 thrn 6a is the rear lot of the old Burridge Machine Shop 
property and/or the old Armco lot located north/above the Old Channel Spoil areas and south of 
Oxford State Rd.. See Figure 2 and yellow property in the Rinehart memo. CA sampling should 
focus of the rear half of the old Burridge Machine Shop property but some samples should be 
taken in the front portions as the fill dirt may have moved around over the years. CA sampling 
should also sample the old Armco lot located north/above the Old Channel Spoil areas and south 
of Oxford State Rd .. 

DCR6b dated 8/21/84 Left Bank Sta 4+00 to Sta 6+00 ( near/upstream Yankee Rd bridge) 
Location of Spoil Area entry states "Disposal site Middletown Welding Co. Lot. Disposal for left 
bank material between Yankee & RR bridge". This is the Orman Welding property and is 
identified in Figure 2 as the pink property. Mike Mikulka says that a photo at Orman's shows 
the 1984 disturbed/regraded area adjacent to Dicks Creek. As I understand our current sampling 
agreements with AK, this areas should be addressed via our hot spot and floodplain sampling. 

DCR7 dated 8/28/84 Left bank Sta 54+00 to Sta 58+00 (near/upstream of slag haul road) 
"Removing dirt at creek side and stock piling. Did not haul any today" 

DCR8 date?? Left Bank Sta 36+00 to Sta 38+00 and Sta 52+00 to Sta 54+00 
Location of Spoil Area entry states "Disposal area on Armco lot left side of the stream." 
Constrnction Activities entry states "2 Euclid pans hauling dirt ... 61 loads Armco lot... site visit 
A.M. Rinehart." This may be the AK Steel General Slag Dumping Area identified by Rinehart 
and shown in Figµre 2. I think we have some floodplain samples on the south side of the creek 
near this area.?? They may have used the dredge material to cap the old slag landfil1area so 
some CA sampling in the 0- l' and 1-2' foot range may be warranted. Suggest we try and get 10 
to 20 discretionary samples for this area. 

DCR 9 dated 9/8/84 Left Bank Sta 24+00 to Sta 28 +00 (south-side opposite the big meander) 
Location of Spoil Area entry states "Disposal area Oxford State Rd and Ottawa St." Constrnction 
Activities entry states "Loaded and hauled 97 loads on 2 Euclid Pans." This area was not 
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specifically identified in the  or Rinehart memos. It may be old Annco lot located 
north/above the Old Channel Spoil areas and south of Oxford State Rd. I could also be 
AK/Armco property located at the intersection of Oxford State Rd (northside) and Ottawa St. 
(westside) near the old Coke Oven Condensate Tanks. CA sampling should be done in this both 
areas. 

DCR10 dated 9/13/84 Left bank Sta 18+00 to Sta 24 +00 (south-side opposite the big meander) 
Location of Spoil Area entry states "Disposal area on right bank at station 14+00 on private lot 
Cecil Osburn Oxford State Rd". This one is weird in that left/south bank material is being 
reported disposed of on the right/northside of Dicks Creek?? Sta 14 +00 and Oxford State Rd 
intersection would be one/two of the properties shown in Fig:ure 2 that is about half between the 
Old Channel Spoil Area and the NY RR bridge?? Properties 8, 9. and/or 10 as shown in Figure 
2. Arcardis Figure 3 photo-map dated 2004 shows area to have some trees but mostly open area 

We need to remember that MCD memo dated 8/27 /84 describes the proposed installation of 693 
feet of "beach drains" mostly on the right bank or north side of Dick's Creek between Stations 8 
to 45. The drains are described as 3 to3.5 feet wide and 12 to 18 inches deep and fill with·+4" 
slag even with the beach grade. It is unclear to me if these drains are perpendicular or parallel to 
Dicks Creek. Do we want to ask AK for more information on this?? Should they sample 
several of the beach drains as part of CA to see if they are a PCB problem?? 

Lastly, the MCD memo ( page 2, item 4) also mentions a buried 30" metal culvert near 19+65 
that has no outlet to the creek . This area is located in the "old channel spoil areas" on MCD 
Contract 142 Map. The culvert could have accumulated PCBs over the years and/or PCBs may 
have discharged to the creek via the culvert. I think we need to tell AK about this, before they 
begin any remediation of this area of Reach 1. 

Based on the above, there are ten suspected areas there 1984 Dicks Creek dredge spoils were 
placed. Beginning at Yankee Rd Bridge and moving eastward the suspected areas are: 

• Glenn Cartage property (violet on Figure 2) (north-side DC); 
• Back-half of properties between Glenn Cartage and  properties (north-side DC); 
•  property (green on Figure 2) (north-side DC); 
• Middletown/Ormans Welding (pink of Figure 2) (south-side DC); 
• Back-half of properties located between Sta 12 to Sta 18 (Osburn lot north-side DC); 
• Old Armco lot/property north of big meander between Sta 19 to Sta 25 (north-side DC); 
• AKI Annco property located at the intersection of Oxford State Rd (northside) and Ottawa 

St. (westside) near the old Coke Oven Condensate Tanks; ,,.-
• Pipeline fill-Sta 36, along Oxford State Rd, north of Outfall 002. (northside DC); 
• Burridge Machine Property (yellow on Figure 2) (northside DC); and 
• AK Steel General Slag Dumping Area. 

Areas of concern would be the beach drains between Sta 8 to Sta 45 and buried culvert at Sta 
19+65. 
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Steel R Chirtin Rebuttal Report <DRAFT 

1. INTRODUCTION 

The United Stales has asked me to respond to two rebuttal reports that challenge my 
original expert report in this litigation ("Chirlin 2003")'. The two rebuttal reports for AK 
Steel were prepared by Arcadis G&M, Inc. employees Mr. Martin Hamper ("Hamper 
2004")2 and Mr. Joseph A. Quinnan ("Quinnan 2004")3

. 

Section 2 addresses release detection issues and Section 3 addresses remedy issues. 

1 Chirlin, Gary R. (November 10, 2003). Expert Report: Surface-water and Groundwater 
Contamination at the AK Steel Works, Middletown, Ohio. 
2 Hamper, Martin (March 11, 2004). Rebuttal Expert Report, Rebutting Expert Report of Dr. Gary 
R Chirlin, Surface-waler and Groundwater Contamination at the AK Steel Works, Middletown, 
Ohio. 
3 Quinnan, Joseph A. (March 11, 2004). Expert Report: Rebuttal to Surface-water and 
Groundwater Contamination al the AK Steel Works, Middletown, Ohio. 

Chirlin & Associates, Inc. 1-1 



AK Steel Corp.-Gary R. Rebuttal Report <DRAFT 

2. RELEASE DETECTION ISSUES 

Section 2 discusses issues related to release detection, including the adequacy soil 
and groundwater monitoring. 

2.1 TCE in well GM-27S 

As described in Chirlin (2003 Sect 3,2,3,3) and Hamper (2004 Sect 3,3), 
lrichloroethene has been detected in well GM-27S ever since the firs! sample was 
collected in 1989, The most recent (2003) concentration of 620 ug/I is the third highest of 
the fourteen years for which I have seen results (Chirlin 2003 Table 3-2), This plume 
does not appear to be dissipating of its own accord. Hamper (2004 Sects. 3.4, 5.13) 
apparently accepts the conclusions of a 1997-98 Arcadis study4 in asserting that !he 
source of this TCE lies somewhere offsite from AK Steel and that the plume is captured 
by onsite AK Steel production well 38, Chirlin (2003 Sect 3.2.3.3) describes why due to 
inappropriate well locations and wellscreen depths the Arcadis study is wholly 
inconclusive concerning both local direction of groundwater flow within the intermediate 
aquifer and location of the source of TCE. Chirlin (2003 Sect 3.2.3,3) also notes that the 
potentially most informative well in the vicinity, well K, was not sampled, 5 Hamper (2004) 
and Quinnan (2004) do not challenge the facts or logic of Chirlin (2003 Sect 3,2,3.3), 

Given the serious shortcomings of the Arcadis study it would be unjustified for any AK 
Steel risk assessment to presume an offsite (Le,, non-AK Steel) TCE source or to 
presume capture of the TCE plume by the plant production wells, 

2.2 Coke Oven Gas Leak 

Hamper (2003 pg, 24) states that I failed to include !he results from wells DMW-7 and 
DMW-8 located on the east side of Ottawa Street in my analysis of the western extent of 
the plume created by the Coke Oven Gas leak, Indeed, although I considered these 
wells I failed to include them in a parenthetical list at Chirlin (2003 Sect. 3.2.1, 11, 
penultimate paragraph, last sentence), My observation in that section remains intact, 
namely that no sufficiently closely spaced set of clean upper saturated zone wells exists 
along the western boundary of the COG spill area to conclude that the plume did not 
migrate west of Ottawa St 

For instance, lhe center of the south plume, as characterized by the 10 mg/I benzene 
contour, was believed to be heading northwest through the 280 ft-wide unmonitored 
zone between observation wells BW-3 (which did exhibit contamination) and DMW•2s 
(which did no!).6 Even after activation of extraction wells EW-1 and EW-4 the southern 
part of !his most contaminated zone was believed to be heading offsite between !he two 

4 Arcadis Geraghty & Miller, February 6, 1998. Letter from R Astle and L Graves to J. McGinnis, 
OEPA re: Investigation of the Occurrence of TCE in Monitoring Well GM-27S, AK Steel 
Corporation, Middletown, Ohio. In Frost & Jacobs LLP (1213199) Appendix J 
5 On October 15 or 16, 2003 (latest data) well K was monitored for water elevation (Arcadis 
February 3, 2004, letter from D. Vicarel and J, Reid to J, McGinnis, OEPA re: Groundwater 
pumping and groundwater /low, July through December 2003, AK Steel Corporation, Middletown 
Works, Middletown, Ohio). Therefore ii appears to be accessible for water quality monitoring 
rurposes, 

Dames & Moore (July 23, 1998), Shallow Groundwater Investigation, Former Coke Oven Gas 
Pipeline Area, AK Steel Plant, Middletown, Ohio, Figs. 11 and 16 
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observation 7 No ever was collected nmns, downgradient (west lo northwest) 
of !he central portion of this plume. 

2.3 Flushing Liquor Spills 

Hamper (2004 Seel. 5.9) objects lo my conclusion !ha! "Soil and groundwater have no! 
been sampled at the flushing liquor spill sites, and therefore it is not known to what 
extent hazardous constituents were releases to soil and groundwater by these spills." 
However, the counterpoints raised in Hamper (2004 Seel. 5.9} do not make sense. 
Hamper (2004) notes that benzene was monitored in groundwater in two areas (the 
areas are unrelated to the flushing liquor spill sites), that the facility-wide program 
includes pumping to control offsite flow in the intermediate and lower aquifers (the 
flushing liquor spills would enter the upper aquifer), that facility-wide perimeter 
monitoring wells are relevant (no upper aquifer well monitors the Melt Area [Section 
2.41), and that the monitoring of Dicks Creek and Monroe Ditch seeps is relevant 
(monitoring points are remote and on the far side of Dicks Creek, and analytes do not 
include flushing liquor constituents). 

2.4 Perimeter Groundwater Monitoring Network 

Hamper (2004 pg. 27) asserts that the AK Steel facility-wide groundwater monitoring 
program is adequate to "take a 'big-picture' look and prioritize ... resources based on risk 
to human health and the environment''. Similarly, Quinnan (2004 pg. 12) stales !hat "AK 
steel has developed a comprehensive groundwater management plan using slate-of-the­
art science and diligent management." On the contrary, for the following reasons the AK 
Steel groundwater monitoring program is not adequate to assess conditions within the 
Main Plant, not even in a "big-picture" sense. 

(a) The well network installed at Armco by Geraghty & Miller ("G&M") in 1989-1990 
was designed to interpret geology and to measure plant-wide water levels,8 not to 
detect releases. Apparently no consideration was given to localing wells 
downgradienl of suspected sources of contamination-or indeed even to 
identifying such sources. 

(b) The number of wells is woefully inadequate to monitor the many potential release 
sites in the main plan! at AK Steel. 

(c) The periodic groundwater sampling at AK Steel deliberately excludes most wells 
in the interior of the Works: except within the OMS Area the monitoring network 
consists almost entirely of wells that are along the Works boundary (Figure 1 ). 9• 
10

• 
11

• 
12 Hamper (2004 pg. 7) refers to this program as "perimeter groundwater 

monitoring". Clearly, these wells are remote from many potential sources. 

7 Ibid., Figs. 14 and 17 
8 Geraghty & Miller, Inc. (May 1989). Investigation of Groundwater Flow Conditions at the Armco 
Plant, Middletown, Ohio, pg, 6 
9 When the sampling program was designed in 1989-1990 G&M chose to characterize only the 
groundwater around the boundary of the Works property (Geraghty & Miller, Inc. May 1990. 
Compilation of the November 1989 and March 1990 Groundwater Qualily Investigations at Armco 
Steel Co. LP., Middletown, Ohio, pg. 2). This monitoring strategy has persisted at least through 
2003 (Quinnan 2004 App. C, Table 1). 
10 Geraghty & Miller, Inc. (May 1990). Compilation of the November 1989 and March 1990 
Groundwater Qualily Investigations at Armco Steel Co. LP., Middletown, Ohio, Table 5. 
11 Ohio Environmental Protection Agency (December 1, 1999). Letter from C. Jones lo F. Lyons, 
Regional Administrator, USEPA Region V. Attachment 4c. 
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(d) In addition, if the containment system is working then the intermediate and lower 
aquifer monitoring wells along !he boundary only samplei waters coming into AK 
Steel. In essence, AK Steel does no! monitor !he quality of intermediate or lower 
aquifer groundwater within its property and therefore has no idea whether 
contamination exists in these units! Only the upper aquifer wells (and arguably a 
couple of slightly interior deeper wells; see Figure 1) actually sample AK Steel 
groundwater. 

( e) Production well water is no! sampled for potential contamination; thus even if a 
plume is being captured ii is not perceived. Hamper (2004 pp. 28-29) correctly 
notes !hat production wells are not ideal monitoring wells. This is true particularly 
because of their potential for yielding false negative results (not detecting existing 
contamination). Nevertheless, sampling the plan! wells would be a useful first cul 
at assessing groundwater quality inside the Works. 

As an example of monitoring inadequacy, consider the spill-prone Melt Area. There are 
only five sampled well nests anywhere near to lhe Mell Area. 13 All five are along the 
western boundary of the Works and are spaced over 1000 feel apart on average (Figure 
1). Four14 of the nests contain only intermediate and/or lower aquifer wells and therefore 
sample only offsite groundwater, assuming that the containment system works. The 
remaining well (GM-04S) intercepts only a tiny fraction of the water passing beneath the 
Melt Area. Contamination in GM-04S triggered !he Benzene Investigation, and even this 
one remaining Mell Area water quality well-at last look still contaminated by 1,2-
dichloroethene15-apparently no longer is being sampled. 16 That leaves no wells 
sampling lhe groundwater of the Melt Area al AK Steel. 

Chirlin (2003 conclusions 5, 6, 7) also addresses inadequacies of the AK Steel 
monitoring program. In summary, as currently conceived the AK Steel groundwater 
monitoring strategy consists of not looking for trouble, and accordingly mostly not finding 
ii. 

Quinnan (2004 pp. 11, 14, 15) objects to my "broad implication that there are potentially 
unknown plumes at the Middletown Works" and my "speculation for the existence of 

12 Figure 1 omits three intermediate aquifer boundary wells which were sampled once in April 
1991: GM-038 in the Coil Paint Plant and GM-1 OS, GM-11 S along the south boundary of the 
Main Plant (Geraghty & Miller May 21, 1992, Presentation of Results of Ground-Water Monitoring 
and Benzene Investigation, Armco Steel Co., LP., Middletown, Ohio. Presented lo OEPA SW 
District Office, Tables 1, 7). 
13 The downgradienl direction beneath the Mell Area differs depending on aquifer and, for the 
lower two aquifers, on which deep wells are active (G&M May90 Figs. 2-7; OEPA 01 Dec99 Alt. 
4c, Figs. 1-3). Here I do not include the monitoring wells installed in response lo spills at the COG 
p,ipeline leak area and the Benzene Investigation area. 
4 Initially Melt Area well GM-09S was deemed screened in the intermediate aquifer (e.g., G&M 

May '!989 Fig. 23), then in !he upper aquifer (e.g., G&M May 21, 1992 Table 1; OEPA 01 Dec99 
All. 4c Fig. 1), then again in the intermediate aquifer (e.g., Arcadis G&M 05Sep01 Dwg. 2). 
15 OEPA 01 Dec99 All. 4c; Quinnan (2004 Table 2). ,+ 
16 According to Quinnan (2004 App. C Table 1) GM-04S is not included in the annual monitoring 
rounds. In agreement, !he most recent round of water quality results that I have obtained (1st half 
2001) did not include GM-048 (Arcadis, September 5, 2001. letter report to J. McGinnis, OEPA 
re: Groundwater Pumping, Groundwater Flow, and Groundwater Quality, AK Steel Corporation, 
Middletown Works, Middletown, Ohio). Quinnan (2004, Table 4) indicates Iha! a sample from GM-
048 was collected and analyzed for (only?) benzene in 2000, but not in Ille three more recent 
annual rounds. 
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unknown plumes". However, the inadequate monitoring network, strict records­
destruction policy of AK Steel (when Armco), use and production of hazardous 
substances, multiple known releases at the Works, and history of groundwater 
contamination remaining undetected for years at the Works, all indicate that the only 
responsible assumption is the existence of undiscovered releases of hazardous 

· substances. Quinnan's (2004 pg. 15) optimistic presumption to the contrary is not 
justified. 

Hamper (2004, pp. 9-10, 11~12) invokes the USEPA's Migration of Groundwater Under 
Control Environmental Indicator ("GW El") strategy and the USEPA results-based 
holistic approach in arguing the sufficiency of the current groundwater monitoring 
network at AK Steel. Of course this is ultimately an agency decision, but I do not agree 
that the GW El program or holistic approach justifies the Hamper (2004) conclusion. 

The GW El program consists of short term protection objectives and actions addressing 
the first and most lenient of the three goals of RCRA corrective action. 17 In order to 
achieve a positive (acceptable) GW El a facility must assess groundwater plume stability 
and impacts to surface water. At AK Steel essentially no information is collected on the 
groundwater quality of the intermediate and lower aquifers beneath the Works; therefore 
it is not possible to even identify, much less to assess the stability of, any 
intermediate/lower groundwater plumes at the Works. USEPA does not encourage 
sparse monitoring, and indeed makes it clear that simply to achieve the modest 
threshold of a positive GW El a facility "should understand where the current three­
dimensional limit of the plume is, as defined by levels of concern, and where the facility 
will monitor groundwater to demonstrate that they achieved and will continue to achieve 
the prevention of further migration of contaminated groundwater above levels of 
concern"_ 1a, 10 

To me it seems unlikely that USEPA intends that facilities evade monitoring for releases 
downgradient of likely source areas by adopting the GW El or holistic approaches, or 
that USEPA will countenance as permanent a remedy containing long multi-aquifer 
groundwater plumes intercepted by industrial water supply wells. 20 Either Mr. Hamper 
and Mr. Quinnan are claiming that a facility-wide, holistic corrective action justifies nearly 
complete ignorance of the presence and distribution of groundwater contamination within 
the facility boundaries, or they, too, must find the current groundwater monitoring 
network at AK Steel to be inadequate. 

17 USEPA (April 2004) Handbook of Groundwater Protection and Cleanup Policies for RCRA 
Corrective Action, EPA530-R-04-030. Available at 
http://www.epa.gov/epaoswer/hazwaste/ca/resource/guidance/gw/gwhandbk/gwhb041404. pdf 
18 Ibid., pg. 2.3 
19 USEPA requires that monitoring locations define the plume (USEPA Groundwater El Slides at 
http://www.epa.gov/epaoswer/hazwaste/ca/eis/slides/gwei.pdf, Slide 13). 
20 Under the Groundwater El approach USEPA requires that a stabilized body of contaminated 
groundwater remains "within the original area of contaminated groundwater" (USEPA 
Groundwater El Slides at http://www.epa.gov/epaoswer/hazwaste/ca/eis/slides/gwei.pdf, Slide 5). 
Although this definition is not particularly illuminating, I am skeptical that USEPA envisioned 
"original area" as a plume extending several thousand feet through two aquifers from a surface 
source to an industrial water supply well. 
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2.50MSArea 

Quinnan (2004 pp. 3-4, 8-9) stales that the polychlorinated biphenyl ("PCB") source 
areas within OMS Area have been "fully delineated", that my claim lo the contrary is 
"almost ridiculous", and that "no further investigation is warranted". I have discussed this 
matter in considerable detail in Chirlin (2003 Sect 3.2.5). Bu! perhaps most telling is 
Steel's failure, after the many years of investigations, to produce contour maps of the 
spatial concentration of PCBs in soil in the OMS Area. Such maps generally are the 
culmination of meaningful source assessment and the precursor of informed remedial 
action. 

Here are some examples of the ambiguity and inconclusiveness of source identification 
studies lo date in the OMS Area. 

(a) PCBs were detected in soils and groundwater adjacent lo a concrete pad­
mounted electrical transformer. The source of PCBs has not been determined 
or even discussed in reports I have seen; therefore it is not known whether 
the samples represent peak concentrations or fringe values at this release 
site. No remedial action has been taken. (Chirlin 2003 Sect. 3.2.5.5.1) 

(b) PCBs were detected in soils adjacent to a pole-mounted electrical 
transformer. The source of PCBs has not been determined or even discussed 
in reports I have seen; therefore it is no! known whether the samples 
represent peak concentrations or fringe values at this release site. No 
groundwater samples have been collected. No remedial action has been 
taken. (Chirlin 2003 Sect. 3.2.5.5.2) 

(c) Mill Scale Area 3, a PCB source area, is mapped inconsistently in Arcardis 
documents as in one case equal to, in another case much larger lhan, the 
former Bone Yard. Certain borings attributed to Mill Scale Area 3 actually are 
in SWMU 40. (Chtrlin 2003 Sect 3.2.5.6.2) 

(d) PCBs have been discovered in the northwest comer and east side of solid 
waste landfill SWMU 39 ("South landfill"). PCBs are not expected in these 
areas based on AK Steel's theory of PCBs disposal with purchased mill 
scale. AK Steel has not provided any explanation or even discussed this 
anomaly in reports I have seen. DNAPL has been detected in well MDA-338 
on the east side of SWMU 39 yet ii has not been sampled. One possible 
source of the DNAPL-which may contain hazardous substances-is the 
former disposal ponds west of Monroe Ditch. (Chirlin 2003 Sections 3.2.5.9, 
3.2.5.10) 

(e) The highest PCB concentrations in the vicinity of !he Former Oil Separator 
Ponds were found not within former pond footprints or in the overflow surface 
drainage ("Former Drainage Swale"), but rather in an area north of the 
westernmost large pond. The Arcardis theory of PCBs release in the pond 
oils does not explain this occurrence. AK Steel has not provided any 
explanation or even discussed !his anomaly in reports I have seen. (Chirlin 
2003 pg. 3-47) 

(f) PCBs have been detected in seeps along !he south bank of Dicks Creek. 
PCBs are not expected in i:his area based on AK Steel's theory of PCBs 
disposal with purchased mill scale. AK Steel has no! provided any 
explanation or even discussed this anomaly in reports I have seen. (Chirlin 
2003 Sect. 3.2.5.18.1) 

(g) Finally, I note again that the Arcadis documentation of OMS Area 
investigations contains numerous inconsistencies and other errors which I 

Chirlin & Associates, Inc. 2-5 



AK Steel Corp.-Gary R Rebuttal Report <DRAFT 

describe in footnotes 68, , 72, 75, 78, 79, 80, 81, 82, 85, 86, 99, 
100, and 101 of Chirlin (2003). Most of these items concern sampling 
locations and results. I continue my request for clarifications or corrections. 

Quinnan (2004 pp. 4-5) opines that groundwater transport of PCBs from the Former 
Drainage Swale has been adequately investigated. I disagree. The highest PCBs 
concentrations in soil along the Former Drainage Swale occurred approximately midway 
between the ponds and Monroe Ditch. According lo Arcadis (08Feb02 Figs. 16-19) 
potentiomelric contours, perched groundwater flow in !his vicinity proceeds generally 
south-southwest beneath the elevated railroad tracks into an area unexplored by AK 
Steel monitoring. Quinnan (2004 pp. 4-5) and Arcadis (08Feb02 pp. 57, 93, Fig. 6) infer 
that a trough exists in the basal clay beneath the perched zone and that this trough 
redirects flow westward toward a sampled area adjacent to Monroe Ditch (MDA09P/S, 
seeps #5, #6). 21 However, site data indicate that no trough exists and that groundwater 
flow continues to the sou!h-southwest.22 The fate of these PCBs is therefore also 
unexplored and unexplained. (Chirlin 2003 Sect. 3.2.5.16) 

Quinnan (2004 Seel. 6.1) argues that PCB assessment and existing remedies are 
sufficient within the OMS Area. I remain concerned that no assessment has been 
conducted of PCB release to Monroe Ditch or Dicks Creek via subsurface discharge 
("submerged seeps") or of downstream migration of PCB-contaminated sediments 
during storrnflow. (Chirlin 2003 Sect. 3.2.5.17.4) 

2.6 Monroe Ditch and Dicks Creek Sediments 

Hamper (2004 pp. 7-8) opines that AK Steel's voluntary facility-wide investigations and 
corrective actions are adequate to address risks lo human health and the environment. 
However, AK Steel field data have a serious blind spot concerning PCBs contamination 
within dredge spoil fill from Dicks Creek. lacking this information it is premature to draw 
conclusions on risks to health and environment. 

Substantial dredging, rerouting and channelization of Dicks Creek was performed by 
Miami Conservancy District ("MCD") during summer-autumn 1967. Planning documents 
suggest that during the 1967 event an estimated 793,000 yd3 of spoil was generated 
from Dicks Creek (Yankee Rd. to Cincinnati-Dayton Road [old US 25]), 166,000 ¥,d3 from 
North Branch Dicks Creek,23 and 100,00 yd3 from Jackson lane Drainage Ditch. 4

· 
25 

21 I assume that "south-southeast" in Quinnan (2004 pg. 5, 1'" paragraph) should be "south­
soulhwest". 
22 Arcadis data indicate that no trough exists. The inferred trough in the clay in Arcadis (08Feb02 
Fig. 6) is driven by an anomalous clay elevation at boring MDA24PR At that location the clay is 
about 1 O feet higher than would be expected absent a trough. But Arcardis (08Feb02 Fig. 6) 
omits clay elevation data from immediately adjacent boring BH-24P and nearby borings BH-10 
and BH-12, and ignores !he previously inferred clay elevation therefrom (Arcadis 15Jul99 Figs. 
11, 13; Arcadis 08Feb02 App. B). These three omitted borings encountered the clay about 10 feet 
deeper than at MDA24PR, and Arcadis accordingly previously concluded that the clay was at this 
deeper elevation (Arcadis 15,Jul99 Figs. 11, 13). Given these data one must consider the 
observed 1-foot thick shallow clay at MDA24PR to be a very localized lens not indicative of a 
trough feature. Rather, !he clay surface appears to decline west lo east more or less as a plane 
from the Former Ponds lo Monroe Ditch. 
23 North Branch Dicks Creek originally flowed from the northeast corner of AK Steel, west­
southwest to south-southwest across the eastern half of the Main Plant, and joined Dicks Creek 
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Jac:Kscm Lane Ditch is the north-south channel throucih the Main Plant that empties 
through cur,,,.,m Outfall 003 to Dicks Creek. 

The disposition of lhe fill is not fully described in the documents I have reviewed. 
Apparently as early as February 1966 (but definitely before September 1966) Armco 
specified four available fill areas within the Main Planl.26 In May 1967, which may still 
have preceded any work in the field, Armco offered three fill area locations within the 
Main Plant Two of those areas are between !he Basic Oxygen Shop and the Hot Strip 
Mill, and the third is in the southeast comer where North Branch Dicks Creek discharges 
to Dicks Creek. 27 11 is unclear whether any fill initially was deposited in these areas. II is 
clear that the dredging contractor Holloway Com,truclion Company deposited spoil in 
unauthorized areas along both sides of Dicks Creek some time prior to July 8, 1961. As 
a consequence during September 21-0ciober 24, 1967 Holloway hauled 103,560 yd3 of 
spoil "to Armco from areas along Dicks Creek".28 Of this total approximately 64%, or 
65,800 yd3

, was placed at Armco prior to an October 10th letter from MCD conveying 
Armco's October 3ro revised map of available fill areas.2" These new areas partiaily 
overlapped the previous areas and may have been identified because most of the 
original areas were full, but this is not explicitly stated in the documents I have reviewed. 

The 1967 Dicks Creek dredge and fiU a;:,iivilies were occuiring approximately six years 
after Armco began depositing and processing wastes al its newly created Slag 
Processing Area south of Oxford State Road (Chirlin 2003 footnote 10). 

The hydraulic capacity of Dicks Creek quickly diminished due io sooimeni.ation plus local 
erosion and channel shifting. A special maintenance project in '1975 by MCD Dicks 
Creek-Little Muddy Creek Subdistrict used a dragline to remove silt deposits and 

just east of current Outfall 003. The North Branch Diversion Ditch whic:h replaced ii follows a 
c;ompletely different path. (Miami Conservancy District, October 10, 1967, Sheet 1 of 41). 
24 Miami Cons()rvancy l)i3trict (May 28, 1964). Dicks Creek Preliminary Estimate. 24 pages. 
Attached to USEPA (February 4, 2004) Office of Criminal Enforcement, Forensics and Training, 
Civil Investigator Team-Chicago Detachment. Memo from R. Arkell to R. Guenther, Office of 
Regional Counsel, Region 5. 
25 Miami Conservancy District (October 'IO, 1967) Letter from J. Mitchell lo Holloway Conslruclion 
Company re: Contract No. ·142 - Dicks Creek, Middletown, Ohio, with drawings MCD Sheet 1 of 
41, Armco SK-1278-C, Armco SK-127!l-C. Attached to USEPA (February 4, 2.004) Office of 
Criminal Enforcement, Forensics and Training, Civil lmrestiga!or Team-Chicago Detachment. 
Memo from R J\rkell to R Guenther, Office of Regional Counsel, Region 5. 
26 Miami Conservancy District (October ·10, 1967) Letter from J. Mitchell to Holloway Construction 
Company re: Contract No. 142 - Dicks Creek, Middletown, Ohio, with drawings MCD Sheet 1 ol 
41, Armco SK-1278-C, Armco SK-1279-C. See Drawing MCD Shee! 1 of 41, partic:ularly !rtE> x'd 
out tP.xt box and fill areas. Attached to USEPA (February 4, 2004) Office of Criminal Er,furcement, 
Forensics and Training, Civil Investigator Team-Chicago Detachment. Memo from R. Arkell to R. 
Guenther, Office of Regional Counsel, Region 5. 
27 Armco (May 10, 1967) letter from R F, Boschert to M. Mitchell, Miami Conservancy District, 
with drawings SK-1231 and SK-1232. All are attached to USEPA (Febmary 4, 2004) Office of 
Criminal Enforcement, Forensics and Training, Civil Investigator Team-Chicago Detachment 
M,"mo from R. Arkell lo R Guentl1er, Office of Regional Counsel, Region 5. 
28 Miami Conservancy District (October 27, 1007). Computation Sheet r·e: Dirt Hautect w l',mco 
b,Y Holloway. Checked by R. Fogle. Note: Total loads adctffic,n is incormci; resurt shNilc! be M52. 
2 Miami Con~-0rvancy District (,July 19, 1967) Letter to Holloway Construction Co. re: MCD 
Contract 142, Lower Dicks Creek; Armco (October 5, 1967) letter from R Boschert lo W. J. 
Under, Miami Conservancy District; Miami Conservancy District (October 10, 1967) Op. cit. 
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, nec1nde, s and to create a stable low-flow channel. The contractor encountered many 
problems with !he dragline sinking into swampy beach areas. For this reason the 
material from the low-flow channel was sprec1d over the be&d, ariac1s and allowed to 
dewaier. However, that material then reduced channel capacity and, lacking proper 
grading, caused portions of the beach area to remain swampy and impossible to mow. A 
·1ml3 ;isses,mient ;,uggesled further remedies for the channel degradation.30 As a result 
during July-October 1984 MCD supen1ised a second special mait1'1enance project lo 
remove 22, 180 yd3 of accumulated sedimenl fmm beach arc"as belween Yankee Road 
and the Armco culverts, and to install field drains in the swampy areas downstream of 
Shaker Greek.31 Oaily Construction R<lpmts describe areas of spoil filling associated wilh 
this activity. These included the rear of an Oxford State Road lot (Augui,i: 6, 14, 15, 16}; 
over the Standard Oil & C.G.&E lines to a thickness of four feet (AugL1sl '\4); Am,co 
(August 15); the lol behind Burridge Machine Shop (August 16, 21); upstream scours 
(August Hl); the Middletown Welding Co. lot (August 21); an Armco lol, left side of 
stream (September 6); Oxford State Road and Ottawa S\reet (September 8}; and the 
private lo! of Cecil Osbum on Oxford State Road (SeptembEw i3}. 

For more trian a rnonth during '1991 tr1e MCD special maintenance crew used a 
trackhoe, front,1nd loader, dump truck and bulldozer to clean out North Branch Dicks 
Creek. Work also was started on the main chal'mel near Day!on-Cincirmali Rd., and 
additional work was scheduled for 1992 .. 32 

Given that PCBs have been found in the sediments of Dicks Creek, it is likely that the 
dn,dge 2md lil1 ,actions of '1967 through '199'1 unwitt1ngly conveyed PCB-laden sediment 
to dredge spoil fill areas. If so, lhese areas constitute reservoirs of PCBs that may pose 
risks. For instance, spoil areas within the tloodptain of tile creek can i-elease PCBs 
direcl:'ly to the creek(s) during erosive flooding events. Spoil areas farther from the creek 
also may erocle during storms encl contribute PCB-bearing particles to storm drainage 
that reaches the creeks. To my knowledge 11-0 sampling has been conducted of known or 
suspected dredge spoil fill areas al AK Steer. 

'
10 1975 C!1ief Engineer's Report, pp. 24-25; 1976 Annual Report of Ille Miami Conservancy 
Oisi:ric!, Dayton, Ohio lo Common Please Court of Montgomery County, Ohio, pg. 10; Rinehart, 
Kurt A., September 1983, Review of Mrn:lfficsd Prniiai Pian Number One, Dicks Creek-Utile Muddy 
Creek Subdistrict, Dicks Creek Char.nel, Seel mA. 
31 Unattached page 39 with paragraph headed "Dicks Creel< Channel - Contract No. 84-029C-
170320'. 
32 1991 Annual Report of tile M'iami Conservancy District, Dayton, Ohio, 1D Common Pleas Coor! 
of Montgomery County, Ohio, pg. 12.v 
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3. REMEDY ISSUES 

This section addresses remedy issues raised by na1'tn:,,,;r (2004) or Quinnan (2004). 
Section 3.1 concerns the plant-wide groundwater capture system, and Section '.L2 
addresses !he coal tar decanter sludge storage area at the Robin Hood Coal Pile. 

3.1 Plant-wide Groundwater C..pturn, System 

Hamper (7.004 flfl. 6, 7.7) opines that the AK 8teel facility-wide intermediate and lower 
8quif<cr groundw,Jtm control prngwm "is d!Bclive in capturing groundwater al the sile ... to 
prevent off-site migration of any hazardous constituents which may be present". In this 
opinion he apparently relies whol!y on Quirman (2004). H,,mpor (2004 p(J, 6} !hon notes 
that "Dr. Chirlin did not state why he did no! conduct this important review lot this AK 
Steel groundwater control program]". 

Dr. Hamper is correct that in my expert report f intentlonaHy did not review the efficacy of 
the AK Steel groundwater comainmenl program. l cifd 11()\ asses& wheiher tl·ie wen,, 
incleed capture the targeted waters because I did not-and do not-feel that this 
cnntoirnm,nt system ,md ils companion groundwater quality monitoring program are an 
adequate mechanism for managing the long-term risk cl con!amirmnt migrahon from AK 
Sleet My reasons are described below in Section 3.'l,'!. NevEniheless, in response to 
Quinnan !2004] I have now e11aluated the extraction network-my findings are presented 
in Section 3.1.2. 

3.1.1 Unsatisfactory Remedy 
The Works' pumping we[fs function principaHy for water supply. Based on numerical 
rnodsJlin_q pmforrnod durinq 1 fl,l9 -·1 !19·1, /\K S1eel has tweaked extraction rates in order to 
capture all ink:inm,diate and deslp groundwd!slr within !he footprint of the Works, More 
recently extraction rates from most wells have greatfy exceecfocf theme m,sumed in the 
modeling, presumably due to higher industrial dernand. l,leverU,etess the AK Slee, waler 
supply well network is not an appropriate long-term remedy for control of onsile 
con!amim,lion and protection of this impo1fan! water supply aquifer. 

( 1) IMPERMANENCE. The pumping network does not constitute a long-term solution 
even if one gr,mts lha!. its intermeclial:e/lower zone of capture currently includes the 
tmiire Works. lhe cumm! zone of c,apture is simply a fringe benefit of current plant 
operations. A large volume of water (approximately 3000 gal/min) is being withdmwn 
by AK Steei.33 Beca\_Jse this water produc\im, exceeds that suggested by the 
numerical model, it is clear that total withdrawal is driven by operational needs, not 
by ;wne of capture requirements. To my u11ders!a11di11g AK Slee, has no! agreed lo 
pump indefinitely at such rates at this site, nor has it fimctect an entity to cto so in its 
absence (for instance, if lhe plant closes).34 Thecrefure a11y current containment must 
be viewed as fortuitous rather than remedial and cannot not be relied upon for long­
term risk reduction. 

33 Quinnan (2004 pg. 13, Table 3) 
34 Dr. Quinnan takes care to restrict his statement of support for the strategy to 'so long as AK 
Steel continues its ongoing site-wide groundwater mooitoring arid pumping program" (Quinnan 
2004 pg. 15). 
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(2) HAJ1liil. All AK Steel pumping wells are open to the lower aquifer. These wells 
e,cid1 dmw in water from lhousands feet away and through at least two 
hydraulically interconnected aquifers (intermediate and lower). ·rherefore 
release at AK Steel which reaches the intermediate aquifer is induced to spread 
!hrnugh both the ini:,~nnedia!e w1d lower ;iquifers, and-unless a release happens to 
he do,;e !o ,me of the production w0lls--a lengthy plume is created. Unless one 
views the grourn::lwater system beneath tile Works as ex.per,di1b1c➔, this strategy 
unacceptably creates and susiatm; 1rn1g, 1rmlti-aquifer pturnes. 

(3) HIBl<S O!JSG!JRED BY 1/'J/i,Of:t;:j!JATE' f,/10\\llTOR!NG. The existing monitoring well 
n0twork :,t .Af< Steel .is not :,dequate \O detect releases (see Section 2.4), and 
therefore the risks posed by !he current containment system (which arise if it is leaky 
or temporary} cannot be mea11i11gfuHy evafuated. 

:3. '1.2 Zone of Capture Defects 
/\l< z'Heel i;as uim,istently claimed that its groundwater extraction system, as currently 
operated, captures al! intermei::Hate am:! iower aquifer 9rmmdwafer within the, Works 
footprint. AK Steel argues that any known or u11k11own re-leases of hazat'dou& 
sub,1lances i:o the,:Ho aquifers within the Works will not escape the Works. The area 
within wllich groundwater is clrmvn lo a pumping well is known as !he Zone of Capture 
("ZOC"). A network of pumping weirs, such as exists at AK Steel, has a composite ZOC. 
In a multi-aquifer system, such as exists beneath AK Steel, the Z:OC of each aquifer is 
distinct. 

In response to Quinnan {2004 Sect. 6.2) i have reviewed the efficacy of the, AK Steel 
groundwater extraction system fur capture of intermediate and lower aquifer 
9rounclwater. I hHve det,,Jrmined that due to possible interpretive errors in bedrock 
i:nponn:1phy beneath and souH1west nf ttie Melt .Areii and due !o errors and uncertainty in 
stratigraphic interpretations and in water fJtevation contours, tlie intermediate aquifer 
groundwater may flow oflsite fl"Oln bem➔ath the Me➔lt Ar·ea. 

The following discussion addms3t➔s th is concern. lt lx,gins by finding no basis for an 
ini'ermd frniier oi' bedrock forming \he iniermecliate .and lower aquifer boundaries WSW 
of the Melt Area. It continues by pointing out !he limited area within which reUabfe 
stratigraphic or potentiometric data area avaifable cm the intermediate aquifer. In 
purticular !.his do,1s no1: indurJe "thB South Plant mihe COG pipeline area. Even beneath 
iJ10 Melt Plant whi2re several borings have been drilled, the lateral continuity of 
intermediate aquifer materials is poorly understood. It concludes wU.h discussion of the 
potentiometric surface and implied direction of flow within the inten-r1c➔dia'te➔ aquite➔1·. 

B0d1·oc1, •/JJ/DOfir!ilpfry. The bodrnck topographic surface developed by Armco contractor 
()i2r;c1nhty g Miller ("Gll,M") and usixl in rts groundwater flow model35 may substantially 
understate !he depth to bedrock and therefore tile thickness and extent of tho lo\i\mr and 
intermediate aquifers beneath and southwest ol the Mell Area. Them an, two rei,sons 
for drnwing !his conclusion. 
{'1) ln reviewing the data used by G&M (May 1989 Fig. 20) lo infer existence of a ridge of 

bedrock beneatl'l the Melt Area, ! found that a USGS document relied upon by G&M 

'" Ger:1ql1i:y 8, Nlill{)r, May 1989, lnvostigalion of Ground-Water Flow Conditions at the Armco 
Pk.int, Middletown, Ohio, Figuro 20, pp.49, 83"85, Table 2. This document is cited numerous 
times encl is abbreviated as G&M May 1989. 
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may err in boring locations and bedrock depths. Most significant to the rkliw 
inference is an undocumented 460 ft msl bedrock elevation Gpproximatcly 2300 ft 
i\!W of MWA3-84.30

· 
31

• :Jll, ~" Th0 upshot of posllibk, errors is that G&M's inferred 
bodrock ridge trending SW-NE from tho mouth of Monroo Ditch, beneath the former 
#2 open hearth building, and nearly to Lefferson Rct may not exist Cormspondingty, 
there may be no ancestral tribuiary 11e11iey soui:h of \he Melt Area ( contrary to G&M 
May 'I tlfJB pg. 58). Ralher, i:he cml:in, area of the inferred ridge may have bedrock at 
sufficie1rt depl:h lo host the intermediate and lower aquifer aquifers (contrary to G&M 
May 1989 and derivative documents). ft that is tr1e case, then the soutl1west 
bournJary (lf the intEJrn1,,diete and lower ;;1quifors used in AK Steel models and 
p,1t0nUomo1rk: m.1ri'ace maps does not exist Instead, both 1Jnits extend farther lo the 
southwest. Groundwater How within m,e m both may flow r:outhwe::t from the Melt 
Area toward the Great Miami Rhter· rather (han h'rlo plan{ I:iurnph,g wells us rbduwct 
from !he G&M model.40 

(2) Even if the pooled bedrock elevation of 460 ft msl is correct, there is no apparent 
reason for G&M to tia11e inferred ttie existence of a bedrock ridge trending SW-NE 
from the mouth of Monroe Di!ch, beneath the former #2 open hearth building, and 

36 This ridge feature appears to be "driven" by a single dala point, namely an observed bedrock 
el,JVotion of 4GO ft msl l01.:a!ed just bBlow the words "SCRAP PREP" on G&M (May 1989 Fig. 20). 
i\11 other o!ovution points in trio vicinity are "no greater than" values obtained from borings which 
did not reach bedmci<, as indicated by tho negative slgn and (l1e figure note. The, 460 ft elevation 
value-like other values indicated b-y solid triangloS··•-Was taken from Watkins, J.S., m1ei /\.M. 
3pk,km (·101·1, 8,Jknnir, Roi'radion Survey of Ploistoc(me Drninage Channels in !he lower Great 
Miami Hivm Vnlloy, Ohio, USGS Prof. Pap. 605-B, Plate ·1-East Hall). In the USGS plate the 
value of 460 is attached to a point whose locatton does not correspond to any of (hr, 111< SteE,I 
wells shown in documents that I have reviewed (o.g., G&IVi May 19BD I igs. 3, 2:0, /\pp. A). Tl10 
compnnion USOS document ,,piekm, i\.iVI. ("I !JOB, Ground-Waler Hydrology and Geology of the 
I.OW8r CJro8t iVli8mi flivm Valloy Ohio, US()S Prof. P,"p. 605-A) also does not post the well in ils 
Plate 1 but lists some unposted Armco tcest weHs in ifs Tallie to, so pmhaps (he /460 value 
corresponds lo one of those early test wells. l'urther inquiry requires accoss to the test wait logs. 
Ono po~sibility h, l!mi: trio ,'!,(JO dat,.1 point ad1.1,c11iy ml'om to Armco well 34 which is 2400 ft away, 
8lcJo hos ::i t,,ttom 0krml:ion oi' ,!lJo (b:w1d on lh0 El7IJ fl ground elevation used by Spieker 1968 
Table 10 for other plant production wells, and on Gf,M May Hll\9 Ap1,. /\), clid not encounter 
bedrock, was drilled in 1962 and is not otherwise included in the, USGS plates. 
'" 1\ mYl!'by USO'.> point wii:11 pnsiml dmmtion 403 rt rnsl ancl no known corresponding AK Steel 
w<Jil nlso rn,1uiros ,,criiirn\inn. Pnrh.JpB this point ndunlly rol'ern lo AK Steel well #23 which is 
1000 feel away, did not encmmtm boctmck al n bollom ciGpth of liCfr fl, m,c/ wrm cl1illed in HMD. 
38 Unlike the other USGS data transcribed: fmrn \1\/atkins ,,nci Spicl(cr (iffl1 or Git [:>iatc 1) to 
C\M (.M,,11/ I :J;JO Fi!J. ?O), :J poini: with pocrmcl bodrock elBvation of 568 ft msl is excluded by G&M 
'NithoJJt oxp!:u18i:ion. I lowow,r, nnnrly coinr,iclont woll MW--l:H34 drilled much later (in 1984), which 
encountered no bedrock to 530 ft msl, is inclndod in the GlkM fi9Luo. This indicates that in even 
G&M's opinion the USGS efevatfon data are not always reliable. 
'\'' 'A/di H:lb rlut,-1 :i!,;o is quosl:ionablo. Tho USGS posl1Jd bedrock elevation is 418 ft msl whereas 
tl10 wnll .tog indicni:<Js i:lmt no bn<irock ww oncountorod to the bottom elevation of 433 ft msl. 
)\gain, perhaps one of !he tminspecied te-'>i wet! la,1s corresponds to this loc(JJio11. 
40 To complete this particular inquiry I would determine !ho soLirco and l0gitimr,t;y ot !he USGS 
1.i<Jrlrod< <Jlo,.muons. I woulcl ,11w o:<mni1m u well log for 11m1Tby observation well#26 which is not 
dncumonl0d in 0,9,M (M;iy IDslD /\pp. 1\). i"'innlly, I w0uld oxamine Sho.ecraft, Drury and 
McNamee (H!43, Report ori Wate➔ r nosourcos, The />.1ne1ic:;;n l~ollin9 l'i,ill Con·,p,JJ1\', hliirWldown, 
Ohio) to determine i.f wetl logs !hG'rein am mlcvant (G&Ni hlif,y mm, pp. 1,0, w,). It the CM/, 
l;cdrock tnpo!Jrnphy is incorr<Jct or in,J<Jl:erminate then the bedrock contour map should be revised 
~.Hid thn irnp~1d on flow und modeling n~1sults explored. 
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nenrly lo Llffor,;,m H<:L /\dhBring lo the JS;,me 460 fl msl data point, Watkins and 
Spieker"" ini',,r,; :1 no,-thward contimution of a ridge that outcrops in !he Slag 
Processing Aree southeast of GM--30 (G8,M IW,y HJBD f ig. 20) rmd l)c>;;se,, bGnc,f;fh 
wells #27 and M1/V .. 5 .. s4_ That alternative rfdnc, lmderHc,,; \he e;,s\ skle ui \he hl1c,l\ 
1\r,,d, onsi: o1' uwGi: ol ih<J id,1r11.ifoxl SMW\Js within lhn Melt Area. l! does not create a 
wesH,kiB boundary i:,i nrn1.rwlwc;i:,ir /low i'rnrn trm Melt Area in the intermediate or 
lower aquifer. A third plausible int.erpn'ltation i;; that a rid(JC" extend,: from the nNih 
(say, from the vicinity of GM-20D} to !l1t, 4&0 ft msl da\a p£>int, HAhe1 fhrm iw1n the 
south. It, too, would no! interfere with intermediate or lower aquifer flow from the Melt 
Area. 

Spatial extent af refi6f>fo di>tl', 8uhsu1iacn c,,,t,, on tlw I ,yd1 o;icoiony 01 lite 
intermediate aquifor is very trmiled (>r c:omt>IRlely al,ReHi ill ~;c,ulh I 'l&H\ f'rtci ill H,e coc; 
pipelinn spill area. II is more reliable, but still inconclusive, elsewhere beneath and west 
of i:he Melt Plant 

(1) The intermediate aquifor is pooi·ly define-JC! ben,m\11 Hw S(lulh l'i,,.nl due lo Hie, l,:c:k oi 
reliable subsurface infom,ati(}n. WHlcin \h8 Sol1H1 H,+n! WB8' ,+II suh,srnf,+118 horines 
dcr:-.pcl' U1~1n thn uppnr ,.tquifor w-0-ro ulthor production wells or ±est borings for 
,in;duciio,1 wBlls. H does not ecippe:-ir t11:c1i: '" oeolo0is\ wes presen! for these events, 
and where side-by-side compariw11'\i> Gan be 1ri.c:dE, tl,urc r,1c 1,urnc1c,w, 
im:onsistencies. 42 This is not lffrtisw1l; w,,11,, 1c,u1wc! h\' &: cl1iflE:1 c,fle;, cio no, produce 
logs of sufficien! detail or accuracy for hydrogeologic investigations. 

Oddly, G&M ignores its own findinus on this 1!'wHc,1. C/U/i's 1,c,1ll,<,c,u[i, f,c,c,1c,,1i(; 
cross-section (C-C') thmugh frie- (;81'}\81 (J't SE>t>lh Plmit bcks c,ny i11[8Hlfe,(f![!\e Etttllittcl 
,Hctl:,,ri:cil 'i1i1:.1i:B<>,,'1<li'. 'fol: C)8<1l1I indudrn, Um mmJ in its potentiometric maps of !he 
inl:<i, ,nA,li,ile ,.,q1.1ii'Ar (:it leasi: until 1Mry recently). I note that the absence of 
intermediate aquifer materials in CIT>SS·'l<m:tion C·C' ,,ppc,,,rs \ob,-, lm,ed s(,kslv on,, 
driller's log from production well 39 (G[H\/, 11/ir,y 1~l09 Ii[,. ??) 1

'' 8'1t(, H,ereio,e is 
untrustworthy_ 

(2) The intermediate aquifer has not bc,en adoqu,llC,,ty cxpk>1ccl l1encalh H,,, vie;init3• 01 
the COG pipeline spm area. Brnings did 110!: (){} d88t}fW U1itl.l Hhoul E,(}3 Ii 1nsl ((olk 
09,'3).''1 rho ini:t1m1<➔diuto 01quifm may lie ai a slightly deeper elevation, particularly if 
i:ho r;i?,~ti ini',"rrntl bedrock finger discussed above does no! exist As is discussed 
below, water e!e11ation data imply that none of!hese wells monitors the intermediate 
aquifer_ 

(:l) V\/iUiin ,ind vn:ll: oi' thG ;\;J<lli: 1\rn,J U,,, ini:,m11,,di:1to ,ciquifor is identified by G&M 
b<cnB:,li1 :.ind im,11Bdk1h-ily wBsl: oi' l:tie hleli: Are,1, indmling at geologist-logged borings 

41 Walkins, J.S,, and AM. SpiDl<cr 197'1 op. cit., Plate 1 
42 I ,;m ,;w,;r<>, qf ooth ,1 <lri!le,r'" 1<,11 21nd "· le,c,\ well log 101 bM(i lfJca\ions at AK Steel, and the pairs 
<JJ1 ,l.ni11 ir:ronli.::,ic,,dr•c, (C;>,;1;[ M,,y I %9 1\pp. r\). i\i: prwJuci:ion wnll ll'.36/test well #62 !he driller's 
1C;J r~·lH:3 i:<) ,-,.[;:-l,t-:d Hi{(>,:) ~_;;,'.;r:d ::1-nd I)fd\'d k1yqt:) of l"hn•)r·) n, (}nt-) -n, cmcl 5 ft thickness. At production 
well #37/tes.t well #66 sand or sa.nd and Ul'Cwd ~s I c-pork:d in CHrl)' cinr: o/ H-10: hY£_i f{ifrS for hw; 
different intervals of 39 ft (production well onll') P--nd ?() ft (tc:,s\- wGii only) in thicl:n;cc,,,. 
·i:'l l-\;.1h:_1p-s <:1 k1:-3t wd! wa·s ddlkxl and kxmod ~it th0 location of-#37; AK Stee·I may know. 
'" (};>,,1;1 ,l,!<ciy 1808 IA\Jl<c ), A.pp. A; O:,unCJs i', Moore, July 23, Hl98, Shallow Groundwater 
lnvesliga!lon, Former Coke oven Gas Pipeline Area, AK Steel Plant, Middletown, Ohio, Figs. 3, 4, 
5 
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Gil/!• l•!S, I :5~3, In,,, OHS, 078, and (JtjS. Howover, it SL'Brns unlikely these wells 
rn<lnit,Jr' ,1 ,iinq!o litl10!<,gir;,oilly ,;onli,111ou,J rlr' hydraulically well-connected unit. 

The intennediate aquifo1 (wr·1,eh is actw,lly the, lll>f>{:r,no,o•i ,H,'.Jifn c,vc:r 1nuc:li rn' fk: 
Works) is de,fined strnifg1·-aphk~n.Hv by GC~Jdf c1~ hrwfnn <N't upr}er r ){)Uf'ld.r.tr>l 0t,1Yrs-where 
bdwn,in no:Jr' ,,uri',c1eo ,,md Ii!\ i't bq,i ani:I 1c1 lower bnundary (a confining unit) 
~~<t)rnB1,,vhere bet.\NBBn hO ;-ind f!) n b-rJB. S::.rtur::-ii:ed thicl<-ness hs typicaUy 10-20 ft in 
most areas oftt1e Work,; but only 2A Hin \h8 fll,01\ /\w;, ·11,0, ,,,iuilcr 11>2:\c1 i:;, in 
general terms sand and gmvel, hu( i1"> iite Melt /\1r,1, i\ vwie,c prr,,,t!11 bl>\h vHi,c,,lfy 
,ind lioiv,)ni,,Hy i'forn ,,illy ,,;;.111<1 ,_md w,111el (up io 40% silt) to dominantly sand. Water 
!e'tehi ,mi s:Jkl to be :Jpproxim,itely :50 lo 60 ft bgs. ((l/1,M May 1989 pp. 51-53). 

It is not likely that the sedim,mts cJesignalc:cJ mid rnrntil(,rcd 1_,y C8hh ,,s i1 ,tc-,r1r1ocJi,.;\c 
aquifer all connect up latE!l'ally intc, a Bin9fe, C()l 1,~1 Eon\ h)'d 1 ,,uH1, li>VH. ·, I ii~ ic: 

ih:u!:,1r1y ii1,J ;;,;,;,, in i.h,J Mdi: /\m,1 duo to the) thin lonsrn, and complex liihology, 
,1n, I io ii 10 libt-:r':il <ldiniihm Oi' ihe ini:Brmediai:e aquifer. A vertical hydraulic gradient 
exists regionally due to pumping in the lowoi- 1,quifc:r (I ,c,1,ci d,,(;ic,;,f;il 1[1 with cic:1M,). 
Therefore one expects that wate1· level in soine 111ellt,-r,mtiwl,,1ly Htc,,,c-, i,,oir,lc,ci 
i'n;r11 !,1t,;f:1:ly ,1:drJ1J:3i'10 int11rmc,li,1h, nquifer mah'lriaj.._,,will tend to align with that of 
ii1B i<J'Her :cquii'<Jf. 1N,➔II CM-I ,J.s m:c1y \K, Buch a well; iis interval of aquifer material is 
thin and dissimilar to that of m,ighborn. Wc,H C,1/i OHS, whic:i, nc:,ri)' c>:r,(:liy h,<:!(~, Hie, 
water level of lower aquifer wen c;M-Otll), riln,c,s\ u,1foi1tl)' i,, c,1te. CM ·\?8., w!tid, 
C8n\1 !'<Jund to ·, bt,J;c1tho" in unh,on with 1owor ,ir1tfri'er pumping changes, is another. 4b 

:--',1d1 <Ji' riic;~,1 'Nrlllci i1:.1,i n dopr'scYi<Jd w:.rter lev,01 in comparison with other 
intennediate aquifer wells in its vicinity. 

:in,:,,111,io of lhcJ irrnuulnr ,frstribution of lnterally Bx!ensive intermediate aquifer 
rn:iteri,il in the ilrlBli: Are,_i, mvl the possibly misleading porentiometric dips where 
wells miss that aquifer, it is bettc,I' to rely on ifnpc:' scnlcs itcmis ir, 1hr, p,,tcn\ion,ct,i,, 
surface and to be- skeptical offit-,e-wfli1ier{ fect!Wc-"S iln1>1ied i>)' ;,i1-,n10, wells ·1 hit\ i~ 
the approach laken here. 

Potentiometric covrto,urn aJ1'd gPoun-e_-h.r,1g'fur ffcJt-rl, I· o>:etni.nt~d 1:-; f;c\c-~cOcin uf 
potentiomelric maps with posted iirmmdwu\e1 111u\er elew,,ic>n c!,,t;,, r,,,yi1-ip phiic:ul,,r 
::"d_h;nHnn t() :Jroi_tnr b,v::1tr0r p_;-~00\ft~J i:on-,:::.'!lh HhJ MoH /\ro~J. l ·found that in the ~ntermediate 
:ti:j'lfiBf' H{YN rrkP/ f}({)(.f.:f:!d fron1 nortilW't-}0( of UlH ~3oul:h Phant, Bt)Uthwest through the Melt 
Area, and offsite to the southwest 

I r,)x,-1,nir.rld ,1 ,;,mill ,11.,iYr-ii: of 1:ilo tn,Jp:1 pc;riodiGnl!y sulJrnit\ed !o !he State by AK Steel. 
I l1<-,s,-J 111,,ps w,)n-l pr8p:c1Md by Ar,;adis 0,1dVI, prnvicl8cl 'i:o me by IEPA, and include water 

elevation surveys for the fof!ovi.iir1H dat(;s:: Oc:\(,bC!r 1 h- l (i-, /O(<\ Oc\o-bcr ::.i\ /(}{}~}, /\;:-1rli 
22 1 20001 September:'.\ '199{/) hlfc;1:rch 1\ ll19G, 0-c:lc}her il iPtl-5, M1:1rd1 ?:\ 19:f-t-~~, t-::nri 
.)1 ;:-iy ')J\ l i.Y1/. (l:_;1/<."} iov/::t :.1quifc( i'i:Jt_1r:·;1). r-or thn rxesnnt r;;)view l chose to examine 
-cJl}~AJrvc-d ;1~;t8nH{J(1iffhk ddt~1 ~~nd nol: the;:\_}\ StBB1 nurner1ca1 ·model because reliable 
observations generaHy lminp rnodelln9 assumpiimm and, for the rnost part, waic,r 
elevation data shmifd be reliable. 

46 CM .-J ?S -hd~) bCt)ll u.snd by Gli,Nl to jw3tHy 1Jn B~ci:rmr~ive----,and un!ikely---cone of depression in 
lhD JnloornJJ)_;jlQ aquifor (o.g,, ngM 'l0Nov9,? FJn, ,?). OM-,t)S WA~ 0~0Hf:Bd hy it~ ~ir-vP.ntITTg 
behavior to be dirc-:;ctty CO!-mC:;(;lcd lo the: k)\VC:r (;quif(:r (Ct-rJ1 [/;{.;,ii Hl()f) S~:(;( ?i:i, bU-61 ), H [~; 
inapproprlate to us(: lt to ctKn·21Gtcrt':,t: lflt: inter1n(:d-l:-~\(: c:,;;,;,;«,,;,w c,·,_!(:\ (: vJd<: c:::\::=-: 
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( I) I do h,wu on,i seri,:clto ,,,Jnr:,,u, ,:,i;,;ui: ;\K S:,,nl w,,-h-,r de1nition data. Many of the 
ob,-11:~f\/fSd 1/'f;jtftf' h~vt1\s in th(➔ k,iJ\18( ;:iiqUifE-H' appe~:ff to hsv-e be.en collected fr_om water 
supply wells active &>.t th0 timo of' 1ncasu1E-:cr1c:r,L I lt!i: le, "wr,ii 1,,,.,,<:t:'·. v,hidr u1c, 
energy losses created by nontHmfrtfJt' nuvil \.vmiin f>HtJ i1(1i·Y1sdlutely ()U1sft}e- o-t i:-,-

:l' 1,119i1,:J w,JII ·l.i1,J w,1tnr !,Nd in ,1 pumpin,J Willi can b0 Bil much as tens of feet 
!,w:,.,r th,,in ih,1i: in 'IBry 11c:,1riiy :KJUii'ef m,1terial. Tl,ereforn i\ is often inaccurate to use 
within-pumping w-etf data to cr-1czn-:J:Cderi10 lhe rio.knk:i;nt-:'fd<~ 1:~1i.dr~c:{: ur r:r~ c.~quHcr, 
From the repo1is I mviewe(r f cr+rff1C>f cJr:ienni11t, wheH,,H 1,wrr1>!11[! we!I dr,\,, h:,s i,,:,en 
1_;;-:~;:·d i-n~l:.J})-f(Jf)fi:.'°d:GJyJ ()f ·if so thnn how rnuny -font of-oxc01ss drawdown was 
J1·!lF;( l1.1c,::.c.l if·1Jo fe;;{)ri:Bd ;J-otent\omei:ric 01.1rfaHA38. ff excess drav-1down is portrayed, 
then the inferred zones of capture~ rn-ay be too \Nkfc~: r:-nd rnt~y c~vc:rt c1\J~:(:t1rc (it-:f)G~ i-n 
the ZOC. (Nole: this conce!Tt applies only to \lie, 1c,wc➔1 ,+qllifH'; 11r, p11H11,i11(! 11/0ile rn0, 
screened in the intermediate aquifer). 

(2) .There is a reasonable possfbility itmt 01101· ,, l,H[W w·c,, in1c:n,wdi,,tc r,qtJifc; 
groundwater is not captured by lower· aquifEH prod1ic1i1,1l W(-clls i>llt ra,flf'I Howe frNn 
i>tJrtrr:>i-r:.si: of U~t-:"J :--?,(>t_,U1 P/,:tn(, :;c1_.1U-·11Nu~)t trffourJh thn ifiolt Anx\ .-and offsite to the 
:sc1.1UtN<':-0( to 1ive0L i disci1·fis this ;):_7i·h1.N::=iy 1n f.hree segments: northwest of South 
Plant, within the Melt Area, and southwest to west of the Melt Area. 

Norii,,No.,J or S,Hiili P!:Jni. I ri:Jro i:, ;i l:11110 ,;imu 011er which nn intem1ediate aquifer 
w,➔l!ll '''"'18 [),;sn insLc1l!B(I cin<:I thBn-Ji'<Jre no wa/er levflls have been obtained. This 
area includes not only the entlrr:;. Soulh Pft~nt (r~t cHs.cu.s:-1:.cd Hhti\lti) hnt H\su n rf: f!rc;1, 

northwest of South- P-~ant (the rf(}f'itrer-:-slernnHrf;f ~n~tc11·i-18(firoc\e wtc\\~ bfE-: G\t1,·<t9f )-, Gh1r­
l (}:--)1 ;.J-1\{_l C1\·J ,·Ht3). /\:-3 f!h3cuB-:1<~d nhovo, the exi~tnnce of-the intermediate aquifer 

'hii.iii11 ihe c1{)t/il1 l 'hni: r,➔111,~in,i t 111resolwxl; tti,i '%1rllH is 1n.1H northwest of !he South 
Plant where no wells or borings exist Whal is ccrf Pin is !h,,1 ti 1t·:rc 2,;c, 11n luwi:<1 
aquifer pumping wells in this area, and 1here➔iore· a locd pol,,ntic,rnf'!ric: l,i1:•i rM,y 
:J:<\'.1'l: -1n i:iJ,) !r'tl:<:r"11h::di,:_/o :_;.qu1hJf (-!l" d: nxi;,;t:-1) nnd pcop_-:)i !]roundw,ater from this area 
t(;11\':_-ir 1_! U1-~~; ,\;\;;tf\re:J, in f;·K:t (;,?,i\il :.ifK-1 Afc;y)is c;r?1M hrn;e consiBte.nUy rendered a 
potentiometric hfgh In thi.0 W'C":e trnplylnn Ho/1J b.J;o:~d\y i(l}\ 1;-trd Hie s:c,:1\h\·.rc.sl.,1;, /\\)s.t:ni 
any data thts is a reas(Wfftbfc;; ouc;(-s~, t;t·1d t f-!tJur)t rt· ft,c t-'.1ilrp,~is-:c:t~ o} 1ofth::t d_lt-:(;•Jc:~;\uri.. 

t !:rJ/i'C::.iU! /i;o ;1AcH 1\ttJn, \//dh ?Jhlch (}:-~uV! 1 J:3-1.J~ -to characterize the intermediate 
:?(111\f:-:·f -h?-11~_\;:=d.{1 ;.~1;i_l iHffi;r-:di:_i~_-t-:ly 1NB01( \)f U1B l'lh;lt f\r-er1 lndude GM-14S 1 158, 16$ 1 

OBS, 07S, and 05S, plus several wells in the COO pipeline spiH area. 

I b ,Jin by ,Jis,,1i:s,;inu ih,J ,.1<1L1 irn,n tl1c1 COO pipelinfl spilJ area wells. The 
:.,v", ,,,Jdi,,,t,,J ,;, I' 1ii'er ;.is ,;,,noJi'IB<:I \Jy q,'!,i\tl ne."r the COG pipeline spill and sou!h of 
fandfiH SV\fMU 39 exh!bH.f; i,rnp-\f:!StJS!b\f hif1\i v:£·:';(:t k-:t1t_·:h.:.. Hu:~~:zl 0;·1 w;~_lc:t lt-:-vc\~ 'lrorn 
severat dubtously cla,2.r~ifled wc+lts, (H·}h/1 [)U\(-,ntl·-:rri-if:li"f{: HH7pt.:. itd"t:~r £-;- \181·:/ s:t.cc:rr 
!Jf,:,lh,nt '>'1iihin il1<J ird:cnn,:t.li:Ji<J :1,1uii'or 'o,1i:w0,m GM·2flD, GM-·460, and the COG 
Oi1>1lit 18 ;~;(f-:?8. nk~SB (Onl:OUfS :-:1f-8 110( credible, 41· ·W, 

49 f:'.1l:her the aquifer does not 

46 Based on the potentio-metrk;'. surfr>.ce maps, l have r-ovicvvt➔d, /-\rt::c}_d'i~ rncrf hr:.vc (·cu:r1Uy 
r~g11i::r~d th::Jt ~v~it0bk➔ r·tal:r\ cto not iu~;Hfy lnfcrrt1·1~ a µo-l(:nti0i-1·tctrl(; ~mi ace fot th(:; \ntem ie;dtQle; 
:·.q1_.fr1\:t 1;t;-i-::..-.';_)Ui ;.11h1 fuJJlhv1n-:-:;t of 8()uth Pl::::1nt The October 15-16, 2003 map does not include 
::i_;i::h (C111'.·c'! 1Js, t:\((C:.cf1l: 1u!' ;~ li!"nit,;<.I :J(()_-;J of dashod contours. 
47 Weit GM-290 has much hfgher nroundv1ukr cdcvu\ionf: for;rr r1<:f::1 hr Cl'"/i-liGl) t<)J (e?/'.· (Hi!), 
typically 30 or more- fe-et higher. l iav,iovcr-, lhc wdl i:~ ~,;:rccT1(:d in c:n in[y,:vrc;-\ v,1hfc:h c::ont0\t1s ~Cl 
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u:,i:sl n,0ro Or' th:J wdl;; am, not deep enough to tap it (as suggested earlier); available 
b,irin,}, do ,mi re;;olve which. 

Using data frorn tht, re-rr1a!n~n9- Viel\~~ cj_nd r·c_:-fyfri~: c.in s\::~lc Lt:r1ds-: f:<-.; cti::-:~:u;--;~-;.\:(l 
above, groundwaier flO-\'iJ t±p~re;;_:iJS {c, rncrv(--:- frotl1 H18- hlitdi f\\-t-:f1 iowr,i'Ct Hts HrPH-°hVB-SL 
1--'ix ht·J:J1't'.•-J, in c_)t/(·b~;'( /"3, ;:(}()!) EJ(011ndvr1tz➔ r (;k)V;Jtion doellnes from east to west 
fro, n l].,H • I:,~; (G l 'i •! ·l) lo c3rl,I · I il:-1 (d 11 ?:>) to Csi</10 (S (f30/ .6:i). In October 15-16, 
2003 groundwater 8[cv2:Hon dec:linc-s fl rcrtutr:cdy ,~rni' le::;:-.; C(Hwlnclniv '[; (,:-·(f C~/- 1 C,'3 
(619.99) to Gf\/f-Oflf; (OW.(/,; 888 pl8[:8(>il1(; (:Ciillift81i\i', ()II H,i, l'hcH) \o C·?J,.C1n; 
(619.53).50 

West to southwest of th& M()/{ Area. The potcntio1nehic: ,:t11 r,,c,, wc,,, ,o sc,11\h·"-'''''' c} H,,, 
Melt Area remains 1.mel(plored. lncleed iI ks m,t kn(,wr, wli8IhH \he in\,:,111,E+rlic,\e iff\Uffe, 
~·: 1;-:;11 i:<-d:sl":3 i:h:f(~! 1Jfj :f 81.), \\:1h·::Jlit-;·.( th; pok:ntiomoJric :-Jtffi\1ce dodine_s (promoting offsite 
if1i!jJ::djf)il) ()f t"i.~-\·/1 tiYh;I({_j i_h-3 (;({--;<;Jf. ililki1ni P.iver. ,i\s d1SGUSS€d e~1r1iec it ls unknown 
whether the intenTtedia!e ,,quire,: c:c,n!inuc,,, b'.,n:,,,il, !l,1, COC 1.\1dii,,, 1:;c,r-, ,,,-,,; 
beyond to the WfHit~Houfh-we(-d 1hi ounh ff1s f-;l e0 cif ( .;.{~J,h'~; inf Gr r0d-t li-11 8 f1p?1c:nHr 
1_fLd"°(J1J1~dn, l r~.t:·dtu('.< th1:y::t. On thcsq rnnU-nrs I c;;:in only pk:Jy devliis advocate and 
,3f:,~.(~r1_is-=; -U•.:_~;: '.f U:e 1_1nit t-;:<i;ib-3 1 thBfl H nv1y C{)nduct rJrnurn:{v,1rrter .and any contaminants 
therein from the Melt Area toward the west to southwest. 

J :;r::_Hfy, 1>r1 ;:1 i"(uJtq f1nr('"i,'ul nof.(·) 1 ! (J\J:YJ·1'l>'J that 1J:10 bNO ird:enned1ate aquifer weUs west to 
,1,,iil·,,,.,,,,,,i ,.,f :b➔ ,1,\,H Are,,,, (;,vHJ6S ,:1nd qM~OlS, are routinely sampled as part ofthe 
perimeter netvvorl\ sxrd have no! clu\cc/cd ul';1\(:'·f1hr:'.lc,tL !{o- lrrll:t rn-o-cHHfc t;quffut 
sampling well exists wc~s\ to sm,lf,,,,.'f',l c,rnw r/,E-,!i. Att,,, 

Hamper (2004 pg. 7) opines Iha! my criticism oflhe closure ofthe Coaf Tar Decanter 
.:-:./1--id!;s; c:<1/31) 8-1:r::-i":_1.un J\1\;:-1 :_:it 1h,_; lZnbln !--lo<Kl Cn:11 Pi!u do.es not "give crediti:o AK 
,'){'8·-t-::":-l kf ;1(,p:'t-}(rf;1l{i(,o tr'l-G buU< 1Jf l:he e:<-cw::-1.l:k:in ::1ci:h;itiH0 UBBOClBted with the RCRA 

50°/4 clay throughout and !H jus( al)OVG bedrot;I,~ (lfrrrc is c, one foDt lc-:-1r-; o'f s1,nd l)c:\tfv,1 Hit: 
Bt;.rAAn b1 it w\thtn fhr.; ~Utnr l,)~.J.Gk dl1u~uy ort tuv.i ot Ucdn:.i.s::t: .. ) , l ( 1i~ l·~ t1ul l:"(;tt'th 1iS{;(X1L o[ lnl0:: n'i~di~l(: 
'" p ;;t'rx, r·sih:ri:'1s , ,1,Jnilomd <Jl&1whem; 8ppmm1tly l!1e intermediate aquifer does not exist in any 
11tf'.~;.;(;'.1:i_1\ul '/1:.v :-:it U1i~1 i;nrin~J k),;al:ion. 
48 in. fact1 given an fdc,)rifica! concHlic}r1 t;\_ C-hq..1:/D c,n 111(: c-:<~I s:,r;{: c)r Hi<'. \!1.1C1i!:.:s:, C8t1i 
potentiomettic maps ci,$Stgn the wdf fo tht upp:::i cquitc:r-. ·this i;; c-J.,\-1{: (>11t\l H r):1i•.-1, 1·:;-;r; Ctii, 1/nl), 
:1:r1, l<l''" .,,,:,,F,:,n ::b:<_,,, i.bJ C,1,,1 ,f/1) ,J,:rnnn at ;Jfl interm<Jdiateaquiler elelfalion within clay and 
nr:n fr:cJ: i)f >·.~.-,td Ji ,;=_;t d;-.:w,; t,cdfo[~k {C8~M M~w -11)89 Flg. 28), 
,,,J \/Velis near 'filo CO ct pif)f'.fll"!C t;riiU r I;; 1_1,:: 1 f \':J::1 t I I if) ~I'> ['.' (:l: 1c·1.:J,' <<,c:; c'..:: ,.? l\::1:.-ri: 0 u \ ~;')'((!'!!I ~i::-,J 
intermediate weHs such Flt~ C\/i-(lflS, (·~hi,. i (;S, t',fld CIA< fr'.)_ LI f,'1>r"1{' c:-:·::;,<:t (f Fi:){ ~I), \) :-/,\\L ?/) J 
th-r, ~PrY'.:f'.'t-r:-d '1\f<:T'i't'J:1{\1,,tt; -;:·r;n:/.'i-:i 'nf:k) :-_._1-;-::: ·:-;f;1f:-L:-1\1·~-.:\ \f1 ~-' :j;\t; c\:ixyfc\'½">j0;J sih ih1plyin9 in;:;,u\&li01·1 
f1r.(1) ;'j f/ -(';~,;_":f\:-1; '.j ,k f rfr(;! (i;/,; :,"(t')l iJ::r :'i::d;J 1\::::.1 d.s- (f);)(lir):-3 ,'.'.1 i\rloi)(fl /.:3Ju!9f3 Figs. 3, 4), in other 
i.;,,.;.;~..;..s ( L;\·J -U~·S, LA:"k\N •:!.)) ti;o t:(J(cns ,~, () ;.:1/ii ,1,in ,ct;)t;tt1'.-~ t:w gr.J11ol~\ .hJJJ l'ht-) anom~lou~ W;Jt$'r 

levels belie- arty dke-cJ connc•;cHon \VKh Hw irih> n 1c~d-::0\c: t:q1.Ji,h:;, l:"1-:·i<:.:·d 
1 

(.;£,-\/r r:\::--:<::i fn;.:: l.i(c.::; i 

skeptical: fn Its reports GM, ODS f){)unc:c~c; { 1:-:J; ci;1(i 'f ,1. t'· 1 I(;'.·,.,._·. ::·1 h~: li; . .i;-<:; <> :d i--1t~:., 1 l[;:.:k,],: 

;J/JUifof's, (Soo Eklrller too1:note). 
co 1\rcJ(li~ (),',,M inl:rocluces oddly contorted contours in this vicinity which are hard to believe. For 
example consider the bnrbeH r411°:-pc: ol U-1.L: (;0{; fl u1;/ri;n LI U [:_: /'.( !1 .. i\ ::,_;;, /(t:J'.l \.1 :i\;ein\f~iin(-:-h\t: 
diagram, or th€1 lonu titem pf the GOti ff C(lfrtoti.r lri ll1c'. (J;:\,:i'.1(:, /:~, /UJ'.) f[. 
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Ch:,:S,U(•J 1f_.e,,-:) \ h:.;n l:.r~11 y:;:_-.:ti :3 (;::Ji\)ru thu Oflio LP/\ ,--;von iJppnJv<➔d the Closure Plan and 
(ic.<:s eol: ;_~ckn(;wtediJe ti~e ft:iflO\f;jl of ini)fe Ukill n/noo yards of tar-contaminated soils 
associated with fonnor tar ponc1~: l-n 'the c:ou\ riHt: c;rc:-:/··, 011 Or\s. h?.::~\s r 1(: ciL~j{:<·.:;s to r·ny 
use of the term ugesiure-l' "to de-gcrfb(--o-lht:· c:k)Sl/ffc: f-'nd tYiy r~k}\t:-,ff1-e·nt lht;-l_ lhti c:ic,:-,tne ('(lid 
nothin!J ,iignfficant to improve widespread soil contamination from coal and coal 
dB-rlvatlves1

'. 

Mr. Hamperls c.ornrnc-nts. refer to lv10 rduk;(I c1:c;,:n.rrdiu<°f i!C:~iri\tc:~: by hl1·r1•>> (;(1!1\(ec:\1._-;1 

ASCLP in 1990, only on& ({rwhfch l>G(:Ullb(> Et\ lite ftH1,,,,, f((l't/ 1ws'& i/,:-,:,(>irtf! ,,;p.:, 
I'(·':).!: d: c,f U'.G~C,:) '/:)d-1.).l_d ;Jdivt:U,:3 i:3 f;.{10.i,,vn in 'FiHt.Ji\) 2. /\BCLP r-ernoved and 
dh;fr/tt-;,_1 iJ.- tl:t-/ i:<::11 l);J~:~(/1 fr(:::m :_i :J.00 rt:< /.00 n -;-;1re,:-1 dt the east end of the former 
Robin Hood Coaf F'if-cf frwllidiflf) hO-)t"t Hie: (1·1.()\-':·' Li.:·+~-:\1{:.:-/ i(i [<:) 'i(l(l ti>: i(!U f\ \~()~f? \' 
blending ew-ea. Durinn Yhat 8-:xu-:rv&\fon /\~;er r) 0,; 1(/>t1ti\H (:,:1 1 (c:..:\\l'.t[d Vr 'ft (1Yt'1 Ln t ,{-:-· L-1i 

1:·{)1~-d~> \f~; ·JI: l t--1·1_,-T\·(::·1 i,h) ·J ~~:r}t}:-:; ::'It -i..ht°J :";:):-'_i( (;nd of tt10 (th<➔f1 future) Robin Hood Coal 
P1\-;_'P J'() 

1 :-·11,"t)\! r>.;-(1i.ph·;_ilic1-,B ::\;-:;,S<'<:k:lf-;d 'l-tfl.t1 futuf(J do:1tll'(➔ ::1ct:ivities'1 Armco elected to 
excavate 10-12 ft below qrHde ovc-n· an L • s.hCff1r:(l. c-~i er~ V/11:\t:\ 1 t11c:\11rk:d pc~:-i [ ,:.r\ rt,·iI ro- 1.l cil 
those former tar ponds-f r~t~(~v~nt.1 G

1
3GO yd3 c:f-l8-\·--~_:r)-n\f1niinr1-\Hc;:i ;,(ii ·1 ;;;~s f;f,!~i:,i.,:_;_:rc<l<-: 

(•\t::"i'fL,l:!_1;-11 ,J.d not \) :·--,ny r:,.::irl: 1.A -tho ;<_(JL3/ 1.;11;:1sl:o blending area even though a 
pn n((l 1_.f !f1::,i: :-lJ t::-1 ?/:}:;; 1 ir'.-d<-':d>1'in bJ :_7 f1J(rHt~i' kif nond and more of the area may have 
received spread res.idur>I tar vvhc-:H the: prn1ch-: v.1~:rc c(~nvc:Hc:.:f t/;:1::c:·.()\1£:r, H d;~; rru': e:vc:t 
include all of!heform&,ic,1 pc>t\ds rc,otr,1i11\ uufriidu(,, 'ti,:, 1;or:/ \'!,,,,,, I 1(i!,1(! 2,,.,,,, I,;,,; 
: pp:11<:nlly ,inly i:110 part J:hat Armco an\icipa!ed might complicate future closure of the 
r<og I \ilf~-fstE"; blending area. 53 

Therefore, to fairly augment my expe1i report l anrr,c th,,t /\l( ~'.tcd C:c,;H,.',,;-, C!c,:lil f(,; 
removing a portion ofthe tarry soH& leH l)\/81" from poH(lt, urn&lf'\8,1 \o r,O[:/ t(el,,c,,,e, 11, 

:~-_( \ '.~:~(,Jl /;:\ ;::·.,\~.nl i:h:JC{';;.:_c-3 <-1 cdi-1: fr){ fCi"11nv~n!J \:hr:) cun1 bd:10 in tt1e "1 OQ-ft x 100 ft area 
i.i1;:1i: r,,;-,,j>,c,.:,J /l'oJ ;<():3/ \'ii':B'<'S iJ'l.i:, :c<i,.l;(icp:11 CtKll b:,,:lzl in :m :1re11 allegedly unrelated lo 
the K087 nc;leasss. HOWCl'('I, f)(!i(i,c,: c,( H,,,::;!: (:! ((, ;, r• ''"""''' b Ii,:, I ((;l; :\ 
Clean Closure offh& GOilcl \ilcr c!H•H+1f&: ~ru,i;,(, (l'.(I', /} si, ,; h: c;:c: ;,: th;: f(,:,, ,,,, I;,,: ,:i r 
l h:=(-d c>>,-:l : ::,:':\ ·,\\;'.c,i) ;:3 l_J'.:J ;~1 .--i}/:d (A 111/ {_lJ("{)1 i: tt;po-ri: (~ornni-onh:t AK Steel is crystal 
(-);:\;'.( f h;;il:, :>:3 1 /\/,;:t I '.n 1 IP/ (;:, i>:1 i: 1 ('f(H tJ "i_('n r:bj-c-:{).J\l'fJ -c)i" the chJsure, .. was to verify that 
K087 had not betH·t retc.H~;c-d to H,,:-: lnidt:d~•i1r~-! ~:'/\ (1:· [;,\i· .1

;,i 1 f;if-:_n(l l1y rny 
conclusion-that the clnsurc· fc~f!c~u lei f'1(:<;(1ff1p\i~~:\ 1 111:~; ci\ · r~>f), fc1\ 1·c::<~(1tt:; ~? 
out in my report, constituted no more than a gesture to do so. 

I also stand by my ccmdm,icm ih,,\ li,r, c:io",ctnc clici 1,,,,:, ,\1,;1 h, b,1;·,roi{> 
widespread soif con!amfnaHon f,o;n c:o,,I w,c, c:(,,:l 1,;eril'ieii',1c:t, 1/. ·. I f;,e1q<" !;'.,, t;/J,il 1,,11 

r:.Cffr'rJ(:-1 .. i: ,:1 i::J_,l: cf (t:-·i'•.tc-d.: it rc;fcr:1 ti) tho c-l-ofHi(1--) 1Nh(Jrit;; nok; rt)medi-al action. 
! i_J :_1 :c:;in,;J1l () ! \tf) :~t:;11 Bisi:~: 11r·,\.iqr1. nut 1:o iYklrABS thB apparent substance of 

his concern, f agreG: tha( tm1i"0-loniu-:Hy, H1(~ (:};(;(;'/(:;i(1/1 ('1~1{/ !(:'.:f1°'._lY(1 1. (1} Cr-,~):;:~) rf1 
()~ k·',t'r 

sons in 1990 reduced soil conh-Hrrfnt-r\\t1r1 f~t /\\~ ~;)cc:[, t r~\;o u~iic·t:-Ht.::~; tc:n1'-'. 1 /r-d c,; H1-fc 

61 ll;-:) ''r:t):Jl !;~)::-tr-/ ;Ji: ih,) H()bin t !oGd Co-Jl Pile consisted of '14 to 12 feet of raw coaL.present as 
.J Lt;::D .bdo-w tho SWhJCU \Vb)f,() [hOBI huL,ardous WDSte} blending DCC!JrrRd" (Cox-Colvin 
Associates, May 19, 2000. Closure Ce1tificatio11 l{opmt, /\I( E,tocl Corpomtio11, Micfcl.lelown, Ohto, 
pq. 2). 
·"1 1\·\:--1 \_q t:-1;.1/·,,,,f~~i-Cr'l (A i_i',f; ; J_(,~•;_1 h) <-<•~.:J :J{)(:Jry) in lrln ,y11 ly -1 i-1 /0:;, much of -the tar was removed 
;'-rd th.J ,r:::'.j!p;_:d t:-.T 'h''0 ::-:r:·1T\ ... Jl ·J;-,ru:,rjl-:c;1_1t thn (:s::::tc-m end of the futurn Robin Hood Coal Piie. 
°" Facts in this paragraph ;cly on Cc,x-C(,\\'i11 £,, ,,.,,..,,.,. h11: (rv,1,)' rn, ?000, pp.?, 3, Fig.?). 
54 Cox-Colvtn (t AssoGirrte+;, rnc., l\1if-;Y if¼, /000; \i;1 1 c,r 'i'L1 
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o:,;)! t>t:,; b-J1<:;J'cf1 U:,; \{Or;/ \/;;J~:.tu \)i(;rK1ir1fJ :Jf();J !n '·f990 llkoly rern.oved some residual 
!<CU ( 'r\.l':_~.:-;;h:-: 1 i_hi-:(c;l;; flftY-lr}nt.\41:J its Kuh2.0;(·1uc0ni: rniora-tlon to underlying soils and 
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FOIA Exempt; Prepared in Anticipation of Litigation; Attorney/Client Privilege 

Technical Memorandum 

Date: 9/08/04 

Subject: Derivation of Sediment Cleanup Goal for Dick's Creek, Reach 2 

From: Bhooma Sundar, Toxicologist 
Corrective Action Section, ECAB, WPTD 

To: Robert Guenther 
Associate Regional Counsel, ORC 

This memorandum is provided in response to the conference call on 8/20/04 between DOJ and 
the EPA Region 5 RCRA AK Steel case management team. I was asked to develop a Sediment 
Cleanup Goal for protection of human health in a stepwise fashion. This included calculating a 
biota/sediment accumulation factor (BSAF), following EPA recommended risk-based methods 
for developing screening values for total PCB in fish, and then developing a cleanup goal for 
Total PCBs in sediment that provides a direct link between fish consumption rate and risk levels. 
The data for the derivation of Sediment Cleanup Goals was obtained from selected tables in the 
human health risk assessment (DeGrandchamp, 2003) and ecological risk assessment (Barron, 
2003) reports prepared for EPA for the litigation. 

Summary 

The following Tables identify sediment cleanup goals for cancer risks ranging from l x 10 -6 
(most protective) to l x 10--4 (least protective) for both Total PCB Aroclors and Totoal PCB 
Congener. Data used for the calculations was collected by EPA in July 2002 (fish tissue) and 
March 2003 (sediments, TOC). 

Cleanup Goal Summary for Total PCB Aroclors in sediments (mg/kg) for Recreational fishers 
Per EPA- recommended SV1 Per HHRA- Dick's Creek" 

BSAF based on BSAF based on 
Cancer risk Reach Average 3 Individual Fish 4 Reach Average Individual Fish 

1 X 10-6 0.005 0.0004 0.027 0.002 
l X 10-5 0.050 0.004 0.27 0.021 
l X 10-4 0.5 0.04 2.7 0.21 

Cleanup Goal Summarv for Total PCB Congeners in sediments (mg/k!:!) for Recreational fishers 
Per EPA-recommended SV 1 Per HHRA- Dick's Creek, 

BSAF based on BSAF based on 
Cancer risk Reach Average3 Individual Fish4 Reach Average Individual Fish 

1 X 10-6 0.0027 0.0001 0.015 0.0009 
1 X 10-5 0.027 0.0016 0.15 0.0093 
l X 10-4 0.27 0.016 1.5 0.093 

Foot notes: 

l 



l. A screening value (SV) 0,002 mg/kg of PCB in the fish as recommended by EPA Guidance for Assessing 
Chemical Contaminant Data for Use in Fish Advisories, Vol 1. 

2. Screening value of0.01 l mg/kg of PCB in the fish based on exposure assumptions used for fish ingestion by adult 
recreational receptors in the Human Health Risk Assessment for Dick's Creek, DeGrandchamp, for EPA, 2003, 

3. BSAF calculated based on averaging the sediment PCB concen!ration and Total Organic carbon content ranging 
from 0,3 to 2,81 river mile, Also, Fish lipid fraction and fish total PCB concentration were averaged for fish caught 
between L7 and 2,81 river mile. (The calculated BSAF for PCB Aroclors and PCB Congeners is 0.178 and 0,323 
respectively) 

4. BSAF was calculated for individual fish caught in different locations within Reach 2, Based on the data 
distribution, either an MVUE or t- test was perfonned to obtain 95%UCL of the mean, (The calculated BSAF for 
PCB Aroclors and PCB Congeners is 2,27 and 5,27 respectively) 

Discussion 

Region 5 has developed a methodology to calculate Sediment Cleanup Goal (SCG) using lipid 
and TOC (Total Organic Carbon) nom1alized BSAF, The following steps are involved in 
developing SCG, 

L 
2. 
3. 
4. 
5. 

Set acceptable contaminant level in fish (SV) 
Determine total organic carbon (TOC) in sediment 
Determine lipid content of fish 
Calculate BSAF 
Calculate the Sediment Cleanup Goal (SCG) 

Step 1: Set Acceptable Cm:ifamimm.t level in fish 
The 2003 Human health risk assessment was the basis for selecting appropriate PCB 
contamination level in fish. Dr.Richard DeGrandChamp suggested during the conference call 
that a EPA recommended screening value of 0.02 ppm in fish tissue be used in the calculation 
of SCG, This screening value (SV) relates to a risk level corresponding to one excess case of 
cancer per l 00,000 individuals exposed over a 70- yr lifetime, 

The following equation was used in calculating the EPA recommended screening criteria 

[(lxl0-5/2 kg- d/mg) * 70 kg]/0.017kg/d = 0.02 mg/kg 

The above equation however, does not take in to account the other exposure assumptions such as 
exposure frequency, exposure duration and fraction of fish PCB ingested in calculating average 
daily intake. To compensate this deficiency, a site specific screening value for total PCB in fish 
was calculated using exposure assumptions used in HHRA for Dick's Creek involving adult 
recreational receptor scenario. See foot note l in summary table l, 

Exposure= CR*EF*ED*CF*F*(l/BW)*(l/ATc) 

As per the parameters used in the calculation based on 50% ingested fish contaminant and 18 
g/day of fish meal, the screening criteria was calculated to be 0, 11 ppm relating to a risk level 
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corresponding to one excess case of cancer per 100,000 individuals exposed over a 70- yr 
lifetime. See foot note 2 in summary table 1. 

Step 2: Determine TOC in Sediments 

TOC-
Sediment River mile fraction 

ID 
S03 
S04 
S05 
S06 
S07 
S09 
S10 
S11 
S12 
S13 

1.63 
1.7 

1.87 
2 

2.45 
2.64 
0.01 
0.35 
2.76 
2.81 

0.021 
0.013 
0.006 
0.005 
0.009 
0.005 
0.006 
0.014 
0.008 
0.008 

The W test conducted to study the data distribution showed a lognormal distribution. Hence 
Land's method was used to obtain 95% UCL of the arithmetic mean. Thus the TOC in sediment 
was determined to be 1.3%. 

Step 3: Determine lipid content of fish 

Fish ID Lipid 
Fraction 

F01 0.033 
F02 NC 
F03 0.01 
F04 0.02 
F05 0.025 
F06 0.018 
F07 NC 
F08 0.017 
F09 0.013 
F10 0.03 

The W test conducted to study the data distribution showed a lognormal distribution. Hence 
Land's method was used to obtain 95% UCL of the arithmetic mean. Thus the TOC in sedimen! d' 
was determined to be 2.9 %. / ~;J ~VV"" 

Step 4: Calculate BSAF 

BSAF is defined as" the ratio of a substance's lipid-normalized concentration in tissue of an 
aquatic organism to its organic carbon normalized concentration in surface sediment, in 
situations where the ratio does not change substantially over time, both the organism and its 
food are exposed and the surface sediment is representative of average surface sediment in the 
vicinity of the organism." 
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PCB levels and the respective BSAF of individual 
fish 

Fish Type River mile lipid Total PCB Total PCB BSAF BSAF 
Fraction Aroclors Congeners Total PCB Total PCB 

mg/kg WW mg/kg WW Aroclors 
Common Carp 2.8 0.033 4.85 18.5 0.22698 
Smallmouth Bass 2.8NC 1.4 4.21 NC 
Channel Catfish 2.8 0.01 0.77 3.22 0.118919 
Channel Catfish 2.5 0.02 1.07 3.79 0.024196 
Channel Catfish 2.5 0.025 1.13 2.43 0.020442 
Common Carp 2.5 0.018 4.22 11.1 0.10603 
Smallmouth Bass 1.7NC 0.83 4.16 NC 
Flathead Catfish 1.7 0.017 2.75 10.1 
Channel Catfish 1.7 0.013 4.42 11.1 
Common Carp 1,7 0.03 4.8 12.9 

BSAF = ( Cb*foc)/(Cs*f lipid) where 

BSAF = Biota/Sediment Accumulation factor (g carbon/ g lipid) 
Cb= Organism concentration at steady state ( mg/kg wet wt) 
f lipid-fractional lipid contents of the tissues (gig wet wt) 
Cs= Contammant concentration in the sediments (mg/Kg dry wt) 
foe-fractional organic carbon contents of the sediments (gig dry wt) 

3.285846 
6.90625 

3.25 

Congeners 
1.7939 

NC 
1.0304 

0.044882 
0.023021 

0.14603 
NC 

6.4362 
9.25 

4.65833 

The above table summarizes the PCB level, lipid fraction and the respective BSAF in 
individual fishes caught with in the reach. Based on the reach length ranging from 0.3 to 2.8 
river mile, BSAF was calculated by averaging the concentration of aroclor based PCBs and 
Congener based PCBs in the sediment. The W test conducted to study the data distribution 
showed a lognormal distribution. Hence Land's method was used to obtain 95% UCL of the 
arithmetic mean. The 95% UCL was much higher than the maximum value found in the case of 
aroclor based PCBs and Congener based PCBs. As per the regional statiscian's recommendation, 
MVUE of the mean was calculated, which is 6.69mg/kg and 11 .38 mg/kg respectively for 
aroclor based PCBs and Congener based PCBs. Similarly, MVUE was calculated for log normal 
distributed Fish total PCBs. The mean values were determined to be 2.66 mg/kg and 8.2 mg/kg 
respectively for aroclor based PCBs and Congener based PCBs. 

Thus based on a reach average, 

BSAF PCB-Arocolors = (2.66 mg/kg* 0.013)/(6.69 mg/kg *0.029) "' 0.178 

BSAF PCB-Congeners= (8.2 mg/kg* 0.013)/(11.38 mg/kg *0.029) = 0.323 

Based on BSAF calculated from individual fish obtained with in the entire segment of reach, 
the calculated average BSAF turns out be 2.27 for BSAF PCB-Arocotors and 5.27 for 
BSAF PCB-Congeners . 
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Step 5 : Cakufate Sediment Cleanup Goal (SCG) 

The sediment cleanup gmd was caicnlated as below 

SCG = ( Cb*foc)/(BSAF*f lipid) where 

SCG = Contaminant concentration the sediments (mg/Kg dry wt) 
Cb= Organism concentration at steady state ( mg/kg wet wt) 
foe~ fractional organic carbon contents of the sediments (gig dry wt) 
BSAF = Biota/Sediment Accmmtlation factor (g carbon/ g lipid) 
f lipid~ fractional lipid contents of the tissues (gig wet wt) 

Cleanup Goal Summa:rv for PCB- Aroclors in sediments (mg/kg:) for Recreational fishers 
Per EPA- recommended SV' Per HHRA- Dick's Creek1 

BSAF based on BSAF based on 
Cancer risk Reach Average 3 Individual Fish 4 Reach Average Individual Fish 

1 X 10-6 0.005 0.0004 0.027 0.002 
1 X 10-5 0.050 0.004 0.27 0.021 
1 X 10-4 0.5 0.04 2.7 0.21 

Cleanup Goal Summary for PCBCongeners in sediments (mg/kg) for Recreational fishers 
Per EPA-recommended SV' Per HHRA- Dick's Creek' 

BSAF based on BSAF based on 
Cancer risk Reach Average3 Individual Fish 4 Reach Average Individual Fish 

IX 10-6 0.0027 0.0001 0.015 0.0009 
l X 10-5 0.027 0.0016 0.15 0.0093 
l X 10-4 0.27 0.016 1.5 0.093 

Foot notes: 

I. A screening value (SV) 0.002 mg/kg of PCB in the fish as recommended by Guidance for Assessing 
Chemical Contaminant Data for Use in Fish Advisories, Vol l. 

2. Screening value of 0.01 l mg/Kg of PCB in the fish based on exposure assumptions used for 
fish ingestion by adult recreational receptor in Human health risk assessment for Dick's Creek, EPA 2003. 
Fish advisory goal for PCB in fish tissue is 0.050 mg/kg. 

3. BSAF calculated based on averaging the sediment PCB concentration and Total Organic carbon content 
ranging from 0.3 to 2.81 river mile. Also, Fish lipid fraction and fish total PCB concentration were 
averaged for fish caught between l. 7 and 2.81 river mile. (The calculated BSAF for PCB Aroclors and 
PCB Congeners is 0.178 and 0.323 respectively) 

4. BSAF was calculated for individual fish caught in different locations with in reach 2. Based on the data 
distribution, either an MVUE or t. test was performed to obtain 95%UCL of the mean. (The calculated 
BSAF for PCB Aroclors and PCB Congeners is 2.27 and 5.27 respectively). 
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How the projected numbers the summary colunm compare with other clean up sites: 

The SCG was calculated similar to the approach for human health SCGs used by State of 
Washington for Hylebos Waterway, Commencement Bay, Near Shore/Tide Flats superfund 
0.5 ppm in sediments has been selected as an appropriate human health clean up goal, based on 
the consumption of bass under the reasonable maximum exposure conditions which equals l in 
ten thousand risk. The corresponding BSAF based on which the SCG was derived is 4.54 with a 
total lipid content of0.715% and a total organic carbon content 5.3%. 

Uncertainty: 

In the absence of information such as fish life-history and home range and the contaminant of 
concern (COC) bioconcentration with fish size or age, it is difficult to accurately interpret 
BSAF results. Further, it is uncertain that the fish were collected at the site representative of 
long-term, steady- state bioaccwnulation. In light of the above uncertainties regarding the BSAF 
calculation, it is possible that the projected sediment cleanup goal may be slightly 
underestimating or overestimating risk. However, chlorinated chemicals such as PCBs and 
PCDs having large Kows and low metabolism rates tend to provide more reliable BSAFs than 
chemicals like P AHs which have higher rates of metabolism. 
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Donald F. Hayes, Ph.D., P.E. 
1580 Altair Circle• Sandy, UT 84093 

DRAFT 

JOINT PROSECUTION PRIVILEGED 

August 30, 2004 

Mr. Robert Darnell 
U.S. Department of Justice 
Environment and Natural Resources Division 
Environmental Enforcement Section 
Room 12082, 1425NewYorkAve.,NW 
P.O. Box 7611 
Washington, DC 20044-761 l 

Re: United States et al. v. AK Steel Corporation, DJ Number 90-5-2-1-2189 

Mr. Darnell, 

This letter summarizes my findings on the practicability of dredging PCB-contammated 
sediments from Reach 2 of Dick's Creek near Middletown, Ohio. (Figure 1). I have taken Reach 
2 to extend from the general vicinity of Yankee Road (upstream) to the general vicinity of Main 
Street ( downstream). Figure 1 shows this reach of Dick's Creek. This _letter serves as my primary'· 
work product under Contract/Purchase Order Number4WENR0107050. 

Basis for Evaluation 

I have reviewed available site documents, obtained general information on relevant equipment 
that might be used, and visited the Dick's Creek site on July 29, 2004 with Mr. Gary Cygan, 
EPA Region 5. These findings result from these information gathering efforts combined with my 
knowledge of dredging equipment, environmental dredging operations, and contammated 
sediment management 

Specific documents reviewed include: 

• Mikulka, Michael J., "Field & Laboratory Data Report: Physical and Chemical 
Characterization of Dicks Creek and Associated Flood Plain, Middletown, OH," US 
Environmental Protection Agency, July 2003. 

• A variety of site maps and photographs 

Evaluation of Dredging Alternatives 

Mechanical Dredging. The dense vegetation and large trees that line Dick's Creek along most of 
this reach make land-based mechanical sediment removal difficult to accomplish without 
significant clearing. Not only is access limited by the vegetation, the over story may limit 
removal to equipment with reach distances less than the creek width; i.e. the equipment would 

Voice: (801) 562-1258@ Fax: (801) 566-9242 • email: don.hayes@environmentaldredging.com 



Evaluation of Dredging of Dick's Creek Page2 

have to work within the banks of the creek. Further, there is insufficient water depth to float 
filled barges with mechanically dredged sediment, although this may be solvable by temporary 
structures to increase the water depth. 

Hydraulic Dredging. Small hydraulic dredges, such as shown in Figure 2, are available that can 
work within the confmes of Dick's Creek. The model shown is a horizontal auger dredge, 
although similar dredges are available with basket-style cutterheads. With the exception of 
riffles1

, existing water depths in most areas provide the necessary 25-inch draft; dredging may 
increase the depth in any places not currently adequate. 

Hydraulic dredging adds large volumes of carrier water in order to pump the sediment in a slurry 
mixture; the slurry mixture will be pumped at near 10% solids2

, while in situ sediments are likely 
60 - 80% solids. Managing this dilute sediment stream is the primary problem associated with 
hydraulic dredging because of the large flow rate generated by the dredge pump. The traditional 
approach is to pump the slurry into a confined disposal facility (CDP) to dampen fluctuations in 
flow and separate the solids from the carrier water. A temporary CDP could be sited on some of 
the adjacent farmland and slurry pumped to it from the entire reach. If necessary, decanted 
sediment can be excavated from the CDF and moved to an appropriate landfill after dredging is 
complete. In order to accelerate dewatering, the CDF should be constructed to keep the sediment 
thickness to less than 3 feet. A 5-acre parcel should be adequate to allow for staging, access, and 
a sufficiently large storage area. 

Effluent from a CDF would need to meet 401 WQ certification requirements established by the 
State of Ohio. Methods for testing sediments and predicting effluent quality from CDFs have 
been developed by the US Army Corps of Engineers. For the purposes of this report, it is 
assumed that a carbon-based wastewater treatment plant will be required to treat the CDF 
effluent to meet Ohio water quality requirements. Portable, carbon-based treatment plants are 
readily available and have been used on similar projects. 

An alternative to CDF disposal would be to pump the slurry directly into bags made from porous 
geotextile. The porous geotextile cloth serves to retain sediment particles while allowing the 
carrier water to flow through. Geotextile bags should reduce the land area necessary to manage 
the pumped sediments and can be transported immediately to an appropriate landfill after filling. 
This process has been successfully accomplished at a number of sites and Dr. Jack Fowler of 
Geotec Associates3 indicated that they had been able to meet paint filter requirements for landfill 
disposal. He also indicated that site characteristics similar to Dick's Creek seem to be conducive 
to the use of geotextile bags. Additional general information about the use of geotextile bags and 
tubes is available at www.geotec.biz. 

1A small hydraulic dredge with a front-mounted winch may be able to pull itself through the riffles in Dick's Creek 
without having to deepen the area and remove sediments unnecessarily. 
2Some technologies have been reported to pump sediment slurries at substantially higher concentrations, possibly as 
high as 30% solids. However, the purpose of this report is to evaluate the feasibility of dredging, not provide an 
optimal design. Thus, the remainder of report assumes a 10% solids slurry.) 
3Geotec Associates, 5000 Lowry Road, Vicksburg, MS 39180, 601/636-5475. 



Evai11al:ion of Dredging of Dick's Creek 

Much like CDF discharge, the primary concern with hydraulic dredging and pumping directly 
into geotexlile bags is managing the decant water. Dr. Fowler indicated that a test has been 
developed lo estimate the quality of the discharge water; these tests should provide sufficient 
information to evaluate various discharge water management alternatives. I anticipate that the 
decant water would require treatment prior to discharge back to Dick's Creek similar to CDF 
discharge. 

Duration and Costs 

A 6-inch dredge as described above should be capable of moving about 20 cy/hr of sediment. 
Assuming 10,000 cy for the total project, that production rate corresponds to 500 working hours 
or about 3 months. Encountering significant problems and downtime may extend that working 
period. 

Costs for the dredging operation as described should be approximately that for a typical dredging 
operation with additional costs for managing the discharge water, sediment transport and 
disposal, and purchasing the geotextile bags if those are used. Dredging costs of about $10/cy are 
reasonable for this scale of project; this includes pumping the slurry to a nearby confined 
disposal facility (CDF). For similar projects, the cost for constructing a CDF including land 
acquisition, construction, and placement should be about $30/cy. A package treatment plant 
would likely be necessary to treat the CDF effluent to a sufficientievel to allow discharge 
directly back into Dick's Creek. The dredge will produce about 1.5 MGD of total flow which can 
be dampened by the CDF to about 0.5 MGD assuming 8 hours/day of dredge operation and 24 
hours of CDF discharge. Based upon discussions with TIGG Corporation 4, equipment rental and 
operation of an adequate package water treatment system should cost about $100,000 for a 3 
month operation (8 hrs, 5 days/week), or about$ 10/cy. Thus, the total cost of dredging, 
temporary storage, and effluent treatment is estimated to be $50/cy. 

I assume that the sediment would be removed from the CDF for fmal disposal and acceptable for 
disposal in a sanitary landfill. In that case, we must add the cost for sediment removal from the 
CDF, transportation to a nearby landfill, and the tipping fee for the landfill. Since the Rumpke 
Landfillis nearby, $10/cy should be adequate for removal and transportation. Mr. Garry Riddle 
with the Rumpke Landfill indicated that the tipping fee for the sediment would likely be about 
$30/ton including $6/ton for local fees; one ton ofin situ sediment occupies about Icy. An 
additional $10/cy is assumed to remove the CDF and restore the land to its original condition. 

Thus, I estimate that 10,000 cy of sediment from Dick's Creek can be dredged and managed for 
about $100/cy, or about$! million. Using geotextile bags could be more expensive, but their 
convenience may warrant the additional costs. 

4
600 Old Pond Road, Bridgeville, PA, l-800-825-0011, Mr. Jim Riley of TIGG provided the basis for this estimate 

by assuming a 0.5 MGD flow for 24 hours/day with 100 mg/L of influent solids. 
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Findings 

Based upon the available information, a site visit to Dick's Creek, and my experience in 
dredging, It is my opinion that PCB contaminated sediments in Reach 2 of Dick's Creek near 
Middletown, OH can be removed using readily available dredging equipment without significant 
disturbance of existing vegetation. 

Sincerely, 

Donald F. Hayes, Ph.D., P.E. 
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' Figure I. Map of,Oick's Creek, Reach 2, which is about 1 mile in length. 
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MUD CAT"·' AUGER MODEL SP-810 

I Length (O.A.) j28 ft 6 in (8.68 m) 

jWidth (O.A.) ja ft o in (2.44 m) 

I Height (O.A.) I 9 ft (2.85 m) 
.-W- e- ig_h_t _______ l 15,500 lbs (7030 kg) dry 

Draft 25 in (0.64 m) 

Fuel Capacity --1180 gallons (680 liters) 

j,_c_u_t -------,8 ft (2.44 m) wide x 18 in (.457 m) maximum depth 

I Operating Depth j 10.5 ft (3.2 m) Maximum 

J,_ S-u-ct-io_n_D-ia_m_e-te_r __ _ 
16 in (152 mm) (8 in [203 mm] available as option) 

Discharge Diameter 16 in (152 mm) 

Nominal Pump 
I Performance 1000 GPM (3785 liters/min) against 100 ft (30.5 m) Head (water) at 1600 

RPM 

Figure 2. Photograph ofMudcat SP-810 and specifications from www.Ellicott.com. 



Donald F. Hayes, Ph.D., P.E. 

DRAFT 

August 25, 2004 

Mr. Robert Darnell 
U.S. Department of Justice 

1580 Altair Circle• Sandy, UT 840093 

Environment and Natural Resources Division 
Environmental Enforcement Section 
Room 12082, 1425 New York Ave., NW 
P.O. Box. 7611 
Washington, DC 20044-7611 

Re: United States et al. v. AK Steel Corporation, DJ Number 90-5-2-1-2189 

Mr. Darnell, 

This letter summarizes my findings on the practicability of dredging PCB-contaminated 
sediments from Reach 2 of Dick's Creek near Middletown, Ohio (Figure 1). I have taken Reach 
2 to extend from the general vicinity of Yankee Road (upstream) to the general vicinity of Main 
Street (downstream). Figure 1 shows this reach of Dick's Creek. This letter serves as my primary 
work product under Contract/Purchase Order Number 4WENR0107050. 

Basis for Evaluation 

I have reviewed available site documents, obtained general information on relevant equipment 
that might be used, and visited the Dick's Creek site on July 29, 2004 with Mr. Gary Cygan, 
EPA Region 5. These findings result from these information gathering efforts combined with my 
knowledge of dredging equipment, enviromnental dredging operations, and contaminated 
sediment management. 

Specific documents reviewed include: 

• Mikulka, Michael J., "Field & Laboratory Data Report: Physical and Chemical 
Characterization of Dicks Creek and Associated Flood Plain, Middletown, OH," US 
Environmental Protection Agency, July 2003. 

e A variety of site maps and photographs 

Evaluation of Dredging Alternatives 

Mechanical Dredging. The dense vegetation and large trees that line Dick's Creek along most of 
this reach make land-based mechanical sediment removal difficult to accomplish without 
significant clearing. Not only is access limited by the vegetation, the over story may limit 
removal to equipment with reach distances less than the creek width; i.e. the equipment would 
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have to work within the banks l'lf the creek. Further, there is insufficient water depth to float 
filled barges with mechanically dredged sediment, although this may be solvable by temporary 
structures to increase the water depth. 

Hydraulic Dredging. Small hydraulic dredges, such as shown in Figure 2, are available that can 
work within the confines of Dick' s Creek. The model shown is a horizontal auger dredge, 
although similar dredges are available with basket-style cutterheads. With the exception of 
riffles, existing water depths provide the necessary 25-inch draft; dredging will increase the 
depth in any places not currently adequate. 

Hydraulic dredging adds large volumes of carrier water in order to pump the sediment in a slurry 
mixture; the slurry mixture will be pumped at near 10% solids, while in situ sediments are likely 
60 - 80% solids. Managing this dilute sediment stream is the primary problem associated with 
hydraulic dredging because of the large flow rate generated by the dredge pump. The traditional 
approach is to pump the slurry into a confined disposal facility (CDF) to dampen fluctuations in 
flow and separate the solids from the carrier water. A temporary CDF could be sited on some of 
the adjacent farmland and slurry pumped to it from the entire reach. If necessary, decanted 
sediment can be excavated from the CDF and moved to an appropriate landfill after dredging is 
complete. In order to accelerate dewatering, the CDF should be constructed to keep the sediment 
thickness to less than 3 feet. A 5-acre parcel should be adequate to allow for staging, access, and 
a sufficiently large storage area. 

Effluent from a CDF would need to meet 401 WQ certification requirements imposed by the 
State of Ohio or discharge to a nearby wastewater treatment plant. Although a wastewater 
treatment facility exists just downstream of Reach 2, I have not checked to see if they can handle 
an additional flow of 1.5 MGD or if the treatment processes are capable of sufficient PCB 
removal to accept the CDF effluent and still meet their NPDES permit limits. Methods for testing 
sediments and predicting effluent quality from CDFs has been developed by the US Army Corps 
of Engineers. 

An alternative to CDF disposal, however, is to pump the slurry directly into bags made from 
porous geotextile. The porous geotextile cloth serves to retain sediment particles while allowing 
the carrier water to flow through. Geotextile bags should reduce the land area necessary to 
manage the pumped sediments and can be transported immediately to an appropriate landfill 
after filling. This process has been successfully accomplished at a number of sites and Dr. Jack 
Fowler of Geotec Associates1 indicated that they had been able to meet paint filter requirements 
for landfill disposal. He also indicated that site characteristics similar to Dick's Creek seem to be 
conducive to the use of geotextile bags. Additional general information about the use of 
geotextile bags and tubes is available at www.geotec.biz. 

Much like CDF discharge, the primary concern with hydraulic dredging and pumping directly 
into geotextile bags is managing the discharge water. Dr. Fowler indicated that a test has been 
developed to estimate the quality of the discharge water; these tests should provide sufficient 
information to evaluate various discharge water management alternatives. One alternative would 
be to pump the discharge water to the local wastewater treatment facility; the same caveats 

1 Geotec Associates, 5000 Lowry Road, Vicksburg, MS 39180, 601/636-5475. 
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mentioned previously for a CDF also apply to this alternative. Depending upon the testing 
results, discharging directly back to Dick's Creek may be a consideration. While it is unlikely 
that the immediate discharge would meet 401 WQ Certification requirements, it might be 
possible to define the compliance point further downstream in Dick's Creek and construct some 
pools in the creek to increase retention time and improve water quality before reaching the 
compliance point. For example, the bridge at Jackson Street could be used as such a structure and 
other temporary retention structures could be constructed downstream from sheetpile. 

Duration and Costs 

A 6-inch dredge as described above should be capable of moving about 20 cy/hr of sediment. 
Assuming 10,000 cy for the total project, that production rate corresponds to 500 working hours 
or about 3 months. Encountering significant problems and downtime may extend that working 
period. 

Costs for the dredging operation as described should be approximately that for a typical dredging 
operation with additional costs for managing the discharge water, sediment transport and 
disposal, and purchasing the geotextile bags if those are used. Dredging costs of about $10/cy are 
reasonable for this scale of project; this includes pumping the slurry to a nearby confined 
disposal facility (CDF). For similar projects, the cost for constructing a CDF including land 
acquisition, construction, and removal should be about $30/cy based. A package treatment plant 
would likely be necessary to treat the CDF effluent to a sufficient level to allow discharge 
directly back into Dick's Creek. The dredge will produce about l.5 MGD of total flow which can 
be dampened by the CDF to about 0.5 MGD assuming 8 hours/day of dredge operation and 24 
hours of CDF discharge. Based upon discussions with TIGG Corporation2

, equipment rental and 
operation of an adequate package water treatment system should cost about $100,000 for a 3 
month operation, or about $10/cy. Thus, the total cost of dredging, temporary storage, and 
effluent treatment is estimated to be $50/cy. 

I assume that the sediment would be removed from the CDF for final disposal and acceptable for 
disposal in a sanitary landfill. In that case, we must add the cost for sediment removal from the 
CDF, transportation to a nearby landfill, and the tipping fee for the landfill. Since the Rumpkey 
Sanitary Landfill is nearby, $10/cy should be adequate for removal and transportation. Mr. Garry 
Riddle with the Rumpkey Sanitary Landfill indicated that the tipping fee for the sediment would 
likely be about $30/ton including $6/ton for local fees; one ton of in situ sediment occupies about 
1 cy. An additional $10/cy is assumed to remove the CDF and restore the land to its original 
condition. 

Thus, I estimate that 10,000 cy of sediment from Dick's Creek can be dredged and managed for 
about $100/cy, or about $1 million. Using geotextile bags could be more expense, but may be 
selected for convenience. 

2 600 Old Pond Road, Bridgeville, PA, 1-800-825-0011, Mr. Jim Riley of TIGG provided the basis for this estimate 
by assuming a 0.5 MGD flow for 24 hours/day with I 00 mg/L of influent solids. 
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Findings 

Based upon the available information, a site visit to Dick's Creek, and my experience in 
dredging, I firmly believe that PCB contaminated sediments in Reach 2 of Dick's Creek near 
Middletown, OH can be removed using readily available dredging equipment. These findings 
should not be construed as a recommendation for dredging of Dick's Creek as my evaluation 
does not include consideration of any other remedial option. 

Sincerely, 

Donald F. Hayes, Ph.D., P.E. 

Figure 1. Map of Dick's Creek, Reach 2, which is about 1 mile in length. 
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' __ . , . . MUD CAT™ AUGER MODEL SP-810 

Length (O.A.) 

W idth (O.A.) 

Height (O.A.) 

Weight 

Draft 

Fuel Capacity 

Cut 

Operating Depth 

Suction Diameter 

Discharge Diameter 

Nominal Pump 
Performance 

28 ft 6 in (8.68 m) 

8 ft O in (2.44 m) 

9 ft (2.85 m) 

15,500 lbs (7030 kg) dry 

25 in (0.64 m) 

180 gallons (680 liters) 

8 ft (2.44 m) wide x 18 in (.457 m) maxim um depth 

10.5 ft (3.2 m) Maximum 

6 in (152 mm) (8 in [203 mm] available as option) 

6 in (152 mm) 

1000 GPM (3785 liters/min) against 100 ft (30.5 m) Head (water) at 1600 
RPM 

Figure 2. Photograph of Mudcat SP-810 and specifications from www.Ellicott.com. 



August 24, 2004 

Gary Mike, 

In order to calculate 
following criteria. 

BSAF, we need a table for sediment and fish data that meets the 

1. FISH data collected either by OHIO EPA (per Mace, preferably from 2000 or 2002), or 
Arcadis or USEPA fish data Gary e:m get you that if don't already have it. 

2. Co located SEDIMENT samples - preferably within one to two miles of fish collection points. 
Select the sediment samples based on the year of the fish collection, or from up to two years prior 
to the fish sample event. You can get that from the sediment report; there is a CD in the 
back of it with all the data. 

3. Sediment data should include total PCB concentrations along with total organic carbon 
content. The CD has that for both Aroclors 1md PCB congeners. 

4. Fish data must have total PCB concentration along with lipid fraction. We liave that; see #2, 

5. We a:e looking for at least 7-8 fish samples with representative sediment locations preferably 
with in Reach 2. See data from #2 

Assumptions for BSAF: 

1. System is in steady-state i.e., no new/ongoing PCB sources and hydro/thermodynamics do not 
influence flux OK 

2. Fish are resident and sediment samples come from their home range OK, probably true for 
panfish at least 

then, 
BSAF-based clean-up level is approximate and uncertain but not based on NUTHIN! 
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Rob, this memo addresses another area which AK has addressed in writing (see letter dated 
August 11, 2004, from Tim Barber, Arcadis, to Mary Gade, Sonnenschein Nath & Rosenthal 
LLP), but we have not responded in writing. Here is a draft response, subject to input by others. 
I would recommend input by Mace Barron as well as OEPA biological monitoring staff. 

BiOIO!liCIII lllllllitllrill!I Ill llSSllSS rn11cti11111111ss Ill S111iim1111t Tr11atm11nt: Ill( l'rllllllSlll 

While the government proposals for settlement did not address biological monitoring, AK did 
propose such methods as part of its proposal to conduct in-situ remediation in lieu of dredging for 
Reach 2 of Dicks creek. AK proposed the methods for assessing the effectiveness of proposed 
sediment treatment measures through biological monitoring described below. 

Two sediment remediation techniques have been proposed for Dick's Creek: (I) sediment removal 
using hydraulic dredging in Reach 1 of the creek, and (2) stabilization of PCBs by amendment with 
activated carbon in Reach 2 (the area between the USGS gauging station downstream of Yankee 
Road and just downstream of Main Street. Because PCBs would remain in the sediment in the area 
treated with activated carbon, AK proposed biological monitoring to assess whether PCB 
bioaccumulation declines in this area as expected. Several options were available for monitoring 
bioaccumulation, including laboratory assays, placement of caged organisms, and sampling of 
native biota. AK selected analyses of native fish tissue, because this approach provides a direct 
measure of conditions occuning in the field. 

Biological monitoring will be conducted according to the following general chronology: 

1. Establish pre-dredging baseline conditions. While extensive fish tissue data are 
available from Dick's Creek, these data were collected for risk assessment 
purposes. In order to statistically evaluate trends over time, it will be useful to 
sample a smaller number of species, with a larger number of samples per species. 
Additionally, the existing data indicate a decline in PCB concentrations over the 
years 1998 -2002, and PCB concentrations have likely continued to decline since 
then. Therefore, fish tissue sampling will initially be conducted immediately prior 
to dredging activities. 

2. Conduct sediment removal measures in the channelized area. 

3. Establish post-dredging baseline conditions. Concentrations of PCBs in fish tissue 
will again be determined after the completion of dredging and before the initiation 
of activated carbon treatment measures. This is important, because dredging has 
been observed to cause a temporary spike in chemical bioavailability and., 
bioaccumulation (e.g., Weston et al. 2002; Baumann 1998). Although dredging 
and activated carbon treatment are not proposed for the same area, upstream 
dredging could affect PCB bioaccurnulation in the proposed activated carbon 
treatment area. 

4. Conduct sediment treatment in the non-channelized area of interest. 



5. §tP}.iJ.l~ti\lt~\atment monitoring. Post-treatment monitoring will be. initiated 
apP.1JJX1maf~1y one year after sediment treatment 1s completed. Tins will allow 
time for PCBs to be partially depurated from previously exposed fish and for PCB 
adsorption to the activated carbon to equilibrate (Buckman et al. 2004; Luthy 2004; 
Werner et al. 2004). Sampling will be repeated annually until PCB concentrations 
in fish stabilize (i.e., no statistically significant decreases are detectable over three 
years). 

The monitoring program will focus on two fish species: common carp ( Cyprinus carpio) and 
longear sunfish (Lepomis megalotis). Carp will be sampled as fillets to represent tissue potentially 
consumed by humans, and longear sunfish will be sampled as whole fish to represent tissue 
potentially consumed by wildlife. Carp are selected because they are one of only two large fish 
species that are abundant enough in Dick's Creek to support a monitoring program. The other large 
fish species, golden redhorse (Moxostoma erythrurum), is highly migratory and therefore unsuitable 
for long-term monitoring (Trautman 1981). However, it is important to note that carp are not highly 
valued as game fish and also tend to accumulate higher PCB concentrations than other fish species, 
due to their high lipid content. Longear sunfish, a small to medium-sized species, are abundant in 
Dick's Creek and have been consistently collected during past tissue sampling efforts. 

During each sampling event, eight composite samples of each species will be collected from the 
area of interest (Dick's Creek between Yankee Road· and Main Street). Fish will be collected 
throughout the area except at the extreme ends of the reach, to lessen the capture of fish that may be 
exposed to PCBs outside the area of interest. Each sample will consist of at least three individual 
fish collected near one another. The location of specific sampling zones within the area of interest 
will depend on fish abundance and will be recorded in the field. Sampling will be conducted in 
autumn, because fish typically contain higher lipid concentrations and thus higher PCB levels at this 
time of year. 

Fish tissue sampling will be conducted in accordance with Ohio EPA (1994) guidance. The length 
and weight of each fish will be recorded, and lipid content will be analyzed. These factors may be 
useful in explaining variability in PCB concentrations among samples. Fish age can also be a key 
factor; for example, Baumann (1998) used age detenninations to show that fish exposed to 
polycyclic aromatic hydrocarbons during dredging experienced an increase in tumors, whereas 
tumors were much lower in fish born after the completion of dredging. Therefore, age will be 
determined in longear sunfish. However, carp age cannot be reliably determined. To limit potential 
confounding effects of age, carp sampling will target a limited size range, specifically fish ranging 
from 15 to 20 inches in length. Based on a quantitative fish survey (EA 200 l ), carp of this 
intermediate size class were prevalent in the area of interest. Concentrations of PCBs in fish tissue 
will be analyzed using pressurized fluid extraction followed by PCB homologue analysis with 
USEPA Method 680. 

Laboratory tests have shown that the addition of activated carbon to contaminated sediment can 
reduce the bioaccumulation of organic compounds by 70-90% (Luthy 2003; 2004; Werner et al. 
2004; Zimmerman et al. 2004). The greatest reductions in bioaccumulation were associated with 
the longest equilibration times. Thus, up to an order of magnitude reduction in fish tissue ' 
concentrations may be achievable using this technology. However, in a field application, it will be 
more challenging to mix the activated carbon with the sediment, as compared to a laboratory 
setting. Therefore, a decrease in fish tissue PCB concentrations of70% will be considered 
successful. 
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USEPA concurs that biological monitoring should be conducted to assess effectiveness of 
remedial measures. OEPA regularly conducts such monitoring in state watersheds on an 
approximate 5 year cycle. In light of AK's proposal, US EPA agrees that biological monitoring is 
appropriate. However, AK's proposal for solely fish tissue monitoring falls short and should be 
augmented with both sediment monitoring as well as benthic invertebrate monitoring. Details are 
below. USEPA disagrees with some of AK's assertions within its proposal, such as the assertion 
that fish tissue concentrations of PCBs are declining. These aspects will not be dealt with here. 

1. USEPA agrees that fish tissue monitoring should be conducted immediately prior to 
remediation activities commencing in Reach 1, so as to establish a pre-remedial baseline. 
However, sediment sampling to characterize the area pre-remediation should also be 
conducted. 

2. USEPA sees no need for step 3 as proposed, since only a few months will have passed. 

3. USEPA agrees with the post-remediation monitoring program for carp and longear 
sunfish. However, sediment monitoring should also be conducted at several sites to 
verify that PCBs remain in the target areas and have not been scoured downstream. 
Sediment monitoring should be conducted as per previously approved protocols (USEP A 
Method 3545 (pressurized fluid extraction) followed by USEPA Method 680 
(homologues). 

4. USEP A would like to see a food chain critter analyzed as well as fish, to establish the 
link between the PCBs in the sediment as well as the PCBs in benthic invertebrates ( or 
worms). The species selected should be one that inhabits Dicks Creek in sufficient 
numbers such that sampling any location will yield target organisms 

5. AK proposed that a 70% reduction of PCBs in fish tissue should be considered success. 
USEPA suggests the following as alternate measures of success: that any sediment 
sample collected during the monitoring period shows less than 1 ppm PCB normalized to 
1 % organic carbon (measures effectiveness of carbon mixing); that benthic invertebrates 
collected show decreasing levels of PCBs over time; that fish tissue concentrations of 
PCBs measured over time are reduced such that the PCB fish advisory for DC can be 
removed. 
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Dear Ms. Gade: 

At your request, methods for assessing the effectiveness of proposed sediment 
treatment measures through biological monitoring are described below. 

Two sediment remediation techniques have been proposed for Dick's Creek: (1) 
sediment removal using hydraulic dredging in the channelized portion of the creek, and 
(2) stabilization of PCBs by amendment with activated carbon in the non-channelized 
area between Yankee Road and Main Street Because PCBs would remain in the 
sediment in the area treated with activated carbon, biological monitoring is proposed to 
assess whether PCB bioaccumulation declines in this area as expected. Several options 
are available for monitoring bioaccumulation, including laboratory assays, placement 
of caged organisms, and sampling of native biota. Analyses of native fish tissue are 
proposed for Dick's Creek, because this approach provides a direct measure of 
conditions occurring in the field. 

Biological monitoring will be conducted according to the following general 
chronology: 

1. Establish pre-dredging baseline conditions. While extensive fish tissue data 
are available from Dick's Creek, these data were collected for risk assessment 
purposes. In order to statistically evaluate trends over time, it will be useful to 
sample a smaller number of species, with a larger number of samples per 
species. Additionally, the existing data indicate a decline in PCB 
concentrations over the years 1998 - 2002, and PCB concentrations have 
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likely continued to decline since then. Therefore, fish tissue sampling will 
initially be conducted immediately prior to dredging activities. 

2. Conduct sediment removal measures in the channelized area. 

3. Establish post-dredging baseline conditions. Concentrations of PCBs in fish 
tissue will again be determined after the completion of dredging and before the 
initiation of activated carbon treatment measures. This is important, because 
dredging has been observed to cause a temporary spike in chemical 
bioavailability and bioaccumulation (e.g., Weston et aL 2002; Baumann 1998). 
Although dredging and activated carbon treatment are not proposed for the 
same area, upstream dredging could affect PCB bioaccumulation in the 
proposed activated carbon treatment area. 

4. Conduct sediment treatment in the non-channelized area of interest. 

5. Conduct post-treatment monitoring. Post-treatment monitoring will be 
initiated approximately one year after sediment treatment is completed. This 
will allow time for PCBs to be partially depurated from previously exposed 
fish and for PCB adsorption to the activated carbon to equilibrate (Buckman et 
aL 2004; Luthy 2004; Werner et aL 2004). Sampling will be repeated annually 
until PCB concentrations in fish stabilize (i.e., no statistically significant 
decreases are detectable over three years). 

The monitoring program will focus on two fish species: common carp (Cyprinus 
carpio) and longear sunfish (Lepomis megalotis). Carp will be sampled as fillets to 
represent tissue potentially consumed by humans, and longear sunfish will be sampled 
as whole fish to represent tissue potentially consumed by wildlife. Carp are selected 
because they are one of only two large fish species that are abundant enough in Dick's 
Creek to support a monitoring program. The other large fish species, golden redhorse 
(Moxostoma erythrurum), is highly migratory and therefore unsuitable for Jong-term 
monitoring (Trautman 1981 ). However, it is important to note that carp are not highly 
valued as game fish and also tend to accumulate higher PCB concentrations than other 
fish species, due to their high lipid content. Longear sunfish, a small to medium-sized 
species, are abundant in Dick's Creek and have been consistently collected during past 
tissue sampling efforts. 

During each sampling event, eight composite samples of each species will be collected 
from the area of interest (Dick's Creek between Yankee Road and Main Street). Fish 
will be collected throughout the area except at the extreme ends of the reach, to lessen 
the capture of fish that may be exposed to PCBs outside the area of interest Each 
sample will consist of at least three individual fish collected near one another. The 
location of specific sampling zones within the area of interest will depend on fish 
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abundance and will be recorded in the field, Sampling will be conducted in autumn, 
because fish typically contain higher lipid concentrations and thus higher PCB levels at 
this time of yeaL 

Fish tissue sampling will be conducted in accordance with Ohio EPA (1994) guidance­
The length and weight of each fish will be recorded, and lipid content will be analyzed, 
These factors may be useful in explaining variability in PCB concentrations among 
samples, Fish age can also be a key factor; for example, Baumann (1998) used age 
determinations to show that fish exposed to polycyclic aromatic hydrocarbons during 
dredging experienced an increase in tumors, whereas tumors were much lower in fish 
born after the completion of dredging, Therefore, age will be determined in longear 
sunfish, However, carp age cannot be reliably determined, To limit potential 
confounding effects of age, carp sampling will target a limited size range, specifically 
fish ranging from 15 to 20 inches in length, Based on a quantitative fish survey (EA 
2001 ), carp of this intermediate size class were prevalent in the area of interest 
Concentrations of PCBs in fish tissue will be analyzed using pressurized fluid 
extraction followed by PCB homologue analysis with USEPA Method 680, 

Laboratory tests have shown that the addition of activated carbon to contaminated 
sediment can reduce the bioaccumulation of organic compounds by 70-90% (Luthy 
2003; 2004; Werner et aL 2004; Zimmerman et aL 2004)- The greatest reductions in 
bioaccumulation were associated with the longest equilibration times, Thus, up to an 
order of magnitude reduction in fish tissue concentrations may be achievable using this 
technology, However, in a field application, it will be more challenging to mix the 
activated carbon with the sediment, as compared to a laboratory setting, Therefore, a 
decrease in fish tissue PCB concentrations of 70% will be considered successfuL 
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If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ARCADIS G&M, Inc, 

'1211.:!f:f 
Principal Scientist 

Copies: 

Paul Casper, Frost Brown Todd 
Dave Horn, AK Steel 
John Kuzman, AK Steel 
Carl Batliner, AK Steel 

Ms. Mary A Gade 
11 August 2004 
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Dear Ms. Gade: 

At your request, a plan for confnmatory sediment sampling to establish the vertical 
extent of dredging in Dick's Creek is described below. 

Sediment removal has been proposed for the channelized portion of Dick's Creek 
extending from 50 feet upstream of Outfall 002 to 50 feet downstream of the USGS 
Gauging Station near Yankee Road. Monroe Ditch will also be dredged. The purpose 
of the confirmatory sampling described here is to determine the vertical extent of 
dredging. The specific objective is to verify whether the confining clay layer 
underlying Dick's Creek and Monroe Ditch serves as a boundary below which PCBs 
do not occur at significant levels. 

Stllil!I IIIISi!III 

Sediment core samples will be collected from depositional zones within Dick's Creek 
at approximately 200 foot intervals (approximately 15 locations). Three samples will 
be collected from the lower reach of Monroe Ditch, including one sample at the 
confluence with Dick's Creek and two samples upstream of this point. Each sediment 
core sample will extend up to two feet into the confining clay layer. 

Several sediment samples will be collected within or below the clay layer in each core. 
For example, samples might be collected from 2 to 6, 6 to 10, 10 to 14 and 14 to 18 
inches below the top of the clay layer. The uppermost sample would be analyzed for 
PCBs, and the remaining samples would be held pending the results of the initial 
analysis. If PCBs are present above the established cleanup level, additional samples 
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will be analyzed to determine the vertical extent of dredging. The selectfll"sf!J21a:s 
will be analyzed for PCBs using pressurized fluid extraction and USEP A Methoo (/$0 
(PCB homologues). · 

Sam111i11g liletlillllS 

Sediment cores will be collected using a vibracoring device. First, an 8-inch 
diameter section of pipe or other casing material will be advanced into the sediment 
approximately 6 inches below the sediment surface and dewatered to create a dry 
work area. Next, a 2-inch wide stainless steel core sampler, with a butyrate core 
liner, will be advanced up to 6 feet below the sediment surface using a direct current 
(DC) vibratory head in conjunction with a slide hammer. The core sampler will be 
extracted from the sediment by hand in conjunction with the slide hammer to lessen 
the chance for disturbing sample integrity. A basket-type core catcher will be used to 
retain the sediment core within the butyrate core liner. The liner will be e,xtruded 
from the sampler, capped, and labeled (top and bottom). 

Sediment samples will be collected from downstream to upstream, and sampling 
locations will be recorded with a global positioning system (GPS) unit. Sample 
identification codes will be assigned consecutively and will indicate the water body 
sampled, the medium, the location number, and the sample depth (e.g., DC-CLAY-01-
2-8). Sampling logs and field notes will be recorded, according to methods previously 
established for the site. Sampling logs will include the depth from the sediment surface 
to the confining clay layer. Sample containers will be appropriately packed, labeled, 
and placed in coolers with bagged ice for shipping to the analytical laboratory. 

Procedures such as decontamination of equipment, data validation, and health and 
safety measures will be conducted in accordance with the Quality Assurance Project 
Plan (QAPP) and Health and Safety Plan (HASP) for the site. Disposable equipment 
will be used where possible to minimize the potential for cross-contamination. One 
equipment blank will be collected each day for any equipment requiring 
decontamination. Field duplicate samples will be collected at a rate of 1 per 10 
samples, and matrix spike/matrix spike duplicate (MS/MSD) samples will be collected 
at a rate of I per 20 samples. Unused sediment and decontamination fluids will be 
collected for proper off-site disposal. 

Ms. Mary A. Gade 
11 August 2004 
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If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ARCA.DIS G&M, Inc. 

'f:;1;.ff,:f-
Principal Scientist 

Copies: 

Dave Horn, AK Steel 
John Kuzman, AK Steel 
Carl Batliner, AK Steel 

Ms. Mary A. Gade 

11 August 2004 
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Steven Willey 
United States Department of Justice 
Environment and Natural Resources Division 
Environmental Enforcement Section 
P.O. Box 7611, Ben Franklin Station 
Washington, DC 20044-76!1 

8000 Sears Tower 

233 South Wacker Drtve 

Chicago, il 60606 Chicago 

312.876.8000 Kansas City 

312.876. 7934 fax Los Angefe:s 

www.sonnenschein.com New Yorif 

San Francisco 

Short Hills, N.J. 

St. Louis 

Washington, D.C, 

West Palm Beach 

Confidential - Submitted for Settlement Purposes 
Protected from Disclosure Pursuant to F.R.E. 408 

Re: U.S. et al v. AK Steel Corporation, Case No. C-1-00530 

Dear Mr. Willey: 

This letter is being submitted as part of settlement discussions to resolve the above­
referenced matter. Accordingly, its contents are protected from disclosure pursuant to Rule 408 
of the Federal Rules of Evidence. Per your request, the purpose of this letter is to confirm in 
writing the steps that AK Steel Corporation ("AK" or the "Company") is prepared to take to 
address the RCRA corrective action portion of the above-referenced matter pursuant to a global 
settlement. 1 

On June 17, 2004, the United States provided AK with a proposal to implement a site­
wide corrective action program, a copy of which is attached to this letter, AK has reviewed this 
proposal, and as we discussed at our July 9, 2004 meeting, AK agrees as part of an eventual 
settlement package to implement this proposed plan with the following exception:2 

1 AK assumes that the interim measures necessru-y to address PCBs in Monroe Ditch and Dicks 
Creek wiil proceed independently of the RCRA corrective action portion of the project, which is 
the subject of this letter. AK would assume that these projects would be combined in a,global 
resolution ofthis matter. 

2 Due to the safety concerns that it has previously raised, AK remains concerned about the 
performance of intrusive drilling in the closed landfill This issue continues to be a subject of 
discussion. 
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As stated at our July 9 meeting, AK cannot agree to implement any remedies derived 
from the RCRA Facility Investigation ("RFI"), the Corrective Measures Study ("CMS") and any 
associated activities. To be specific, the Company cannot agree to undertake the work discussed 
in the last two sentences of paragraphs 3 and 4, and the last sentence of paragraph 5 of the 
attached proposal. As we discussed, AK is not in a position to agree to implement a remedy or 
remedies that have yet to be clearly identified. The remedy or remedies will not be identified 
until the RFI and CMS have been completed and public comments have been received and 
addressed. 

It is AK's understanding that segmenting a cleanup project in this manner is not an 
uncommon practice. There are many precedents in both the RCRA and Superfund programs of 
parties entering into agreements to perform remedial investigation and feasibility work without 
agreeing to perform the as yet unidentified remedies. In fact, the United States Environmental 
Protection Agency's ("U.S. EPA's") Advance Notice of Proposed Rulemaking for Corrective 
Action for Releases from Solid Waste Management Units at Hazardous Waste Management 
Facilities (the "ANPR") contemplates a division of activities. See 61 Fed. Reg. 19432 (May 1, 
1996). In the section on interim measures in the ANPR, U.S. EPA notes the importance of 
moving forward with interim measures to address contamination while undertaking further 
studies or before implementing the final remedy. Id. at 19446. Here, AK proposes to undertake 
both the interim measures work as well as the site characterization for the RCRA corrective 
action. An agreement to conduct both the interim measures and the site characterization 
activities will expedite remedial activities at the site. 

Segmenting the work in the manner discussed above is of paramount importance to AK 
due to the financial constraints and economic climate in which our Company operates. Although 
reporting a net income from operations for the first time in over two years in the second quarter 
of 2004, AK has reported net losses in excess of $1 billion since 2001. At the end of 2003, the 
Company had a negative stockholders' equity of $52.8 million. While the stockholders' equity 
has since returned to a positive number due principally to the sale of certain non-core assets 
earlier this year, the Company continues to be in a concerted turnaround mode. AK's second 
quarter earnings were substantially below that of its industry competitors and not yet at a level 
sufficient to sustain the Company for the long run. Accordingly, we must continue to be diligent 
in controlling costs and preserving cash wherever possible. Without knowing the scope of the 
cleanup and the financial costs potentially imposed by any future remedies, the Company cannot 
in good faith blindly make a commitment to perform these remedies. This is not to say or imply 
that we intend to try to avoid performing whatever remedies become necessary. We simply 
cannot make a commitment at this time to perform unknown remedies for which we do not yet 
know the cost or impact on the Company's ability to ensure its long-term success. While 
strongly arguing for segmenting any RCRA Corrective Action work, AK fully recognizes that 
the United States and the State of Ohio would retain their full legal authority to seek 
implementation of a remedy after AK completes the agreed upon work and acknowledges that 
segmenting the corrective action would not diminish those authorities or rights. Such a partial 
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settlement would completely address the RCRA Corrective Action characterization, which is the 
subject of this letter, all remedial work at Dicks Creek, Monroe Ditch and the floodplain, as well 
as penalties and supplemental environmental projects ("SEPS"), leaving open only the remedial 
portion of the RCRA Corrective Action count of the ongoing litigation, 

As a first step in implementing the agreed to plan, AK has said that it will prepare a 
Project Management Plan (PMP) to present AK's technical and management approach for the 
RFI and associated Corrective Action activities al the Middletown Works, You have asked us to 
provide iu greater detail what this PMP will entaiL The PMP will include a brief background of 
the site history and physical setting to set the stage for the conceptual model and exposure 
pathway analysis, Based on this analysis, important data gaps will be identified to establish the 
general scope of the RFL The PMP will not include a detailed summary of past data collection 
efforts as that would be included in the anticipated "Current Conditions Report," The site will be 
assessed on a facility-wide basis rather than a Solid Waste Management Unit ("SWMU") by 
SWMU basis consistent with RCRA Corrective Action reforms, The management approach 
description will include a phasing ofRFI, Interim Measures, and monitoring activities 
commensurate with the potential exposure as identified in the exposure pathway analysis. It will 
be assumed that the site will remain industrial for the purposes of the PMP, The PMP will 
include a brief description of the number and locations of samples, sampling methods, analytical 
methods, etc, A more thorough discussion of these items will be provided in the Sampling and 
Analysis Plan ("SAP") and the Quality Assurance Project Plan ("QAPP") expected to be 
prepared after the US EPA approves the PMP, Similarly for the Interim Measures and 
monitoring activities, the PMP will not include detailed plans and specifications to guide the 
implementation as such details would be included in plans prepared subsequent to the approval 
ofthePMP, 

The PMP will be the first step in the process leading to the activities identified in the 
government's attached proposal for an RFI and CMS, and it is intended to facilitate and expedite 
the work outlined in the proposaL 
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InAK's view, the government's agreement to segment the project as set forth above is 
essential to any settlement. If you have any questions or concerns regarding AK' s proposed 
actions, please do not hesitate to contact me. We look forward to your response. 

Very truly yours, 

SONNENSCHEIN NATH & ROSENTHAL LLP 

Enclosure 
ll 750865v-5 

By: 

cc: David Hom (via e•mail) 
John Kuzman (via e•mail) 
Ex Kano S. Sams (via e•mail) 
Thomas P. Behlen (via e•mail) 
Joseph Koncelik (via e-mail) 

a.... / 

Mary A. Gade 



For Settlement Purposes Only 
Inadmissible as Evidence Pursuant t11 Federal 408 

RE: U.S., et al. v. AI( Steel Corporation, Case No. C-1-00530 

June 17, 2004 

Site-Wide Corrective Action 

Implementation of a site-wide corrective action program consistent with the overall potential for 
risk to human health and the environment for the site: 

Areas with potential releases tributary to the perched or upper aquifer shall be considered high 
priority; 

Areas with potential releases only to the intermediate or lower aquifers which have been shown 
to be outside the zone of capture of the AI( site-wide pumping system shall be considered high 
priority ( e.g., see item 5 below); 

Ai-eas with potential releases tributary to the intermediate or lower aquifer shall be considered 
medium priority. 

l. AI( shall develop and submit a work plan as follows: (a) for further investigation 
into, characterization, and remediation of the source of the DNAPL for well MDA33; (b) 
to install and sample at least 3 additional monitoring wells west of Monroe Ditch, located 
along west side of both landfills, adjacent to the railroad tracks, to determine and confirm 
the direction of ground water flow off-site; ( c) to install. and sample at least 3 additional 
monitoring wells within tbe former oil ponds located west of Momoe Ditch, to determine 
the natui-e and extent of the contamination present in the soils and ground water 
associated with the former oil ponds. Upon approval, the work plan shall be 
implemented consistent with the schedule(s) therein. 

2. AI( shall develop and submit a current conditions report for the site, which 
documents all solid waste management units, monitoring wells and past sampling data for 
each solid waste management unit (soil, soil gas, air, water, ground water) in a 
comprehensive fashion. This report shall delineate areas where sufficient information 
exists to adequately characterize the extent of any releases, or where data gaps exist, and 
shall be used as the basis for future site-wide corrective action planning. 

3. After approval of the site-wide current conditions report, AI( shall develop and 
submit a work plan to investigate potential releases to the soil, air, water or ground water 
within the geographic area tributary to the perched and upper aquifers. This work plan 
shall include (but uot be limited to) additional investigations off-site for the past releases 



of coke oven gas and benzene from the melt area. Upon approval, the work plan shall be 
implemented consistent with the schedule(s) therein. Once the nature and extent of 
releases are known, AK shall develop a range of corrective measures for those releases 
which adversely impact human health and the environment. After public notice, AK 
shall implement the remedy(ies) which USEPA selects. Upon approval, the remedies 
shall be implemented consistent with the schedule(s) therein. 

4. After approval of the site-wide current conditions report, AK shall develop and 
submit a work plan to investigate potential releases to the soil, air, water or ground water 
within the geographic area tributary to the intermediate and lower aquifers. Upon 
approval, the work plan shall be implemented consistent with the schedule(s) therein. 
Once the nature and extent of releases are known, AK shall develop a range of corrective 
measures for those releases which adversely impact human health and the environment. 
After public notice, AK shall implement the remedy(ies) which USEPA selects. Upon 
approval, the remedies shall be implemented consistent with the schedule(s) therein. 

5. AK shall develop and submit a work plan to further delineate the source ofTCE 
contamination in the vicinity of Well GM-27. Upon approval, the work plan shall be 
implemented consistent with the schedule therein. 

Note regarding remedies proposed or recommended: All alternative remedies must meet the 4 
threshold criteria specified in the 1996 ANPR: source control; protective of human health and 
the environment; meets all applicable other state and federal standards; and compliance with 
RCRA for any materials excavated or removed for disposal off-site. Selection of the 
recommended alternative will then be made using the 5 other balancing criteria specified in the 
ANPR, including cost. 
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U.S. Department of Justice 
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I 580 Altair Circle • Sandy, UT 840093 

Environment and Natural Resources Division 
Environmental Enforcement Section 
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Washington, DC 20044-7611 

Re: United States et al. v. AK Steel Corporation, DJ Number 90-5-2-1-2189 

Mr. Darnell, 

This letter summarizes my findings on the practicability of dredging PCB-contaminated 
sediments from Reach 2 of Dick's Creek near Middletown, Ohio (Figure 1). I have taken Reach 
2 to extend from general vicinity of Yankee Road (upstream) to the general vicinity of Main 
Street (downstream). Figure 1 shows this reach of Dick's Creek. This letter serves as my primary 
work product under Contract/Purchase Order Number 4WENR0107050. 

Basis for Evaluation 

I have reviewed available site documents, obtained general information on relevant equipment 
that might be used, and visited the Dick's Creek site on July 29, 2004 with Mr. Gary Casby, EPA 
Region 5. These findings result from these information gathering efforts combined with my 
knowledge of dredging equipment, environmental dredging operations, and contaminated 
sediment management. 

Specific documents reviewed include: 

• Mikulka, Michael J., "Field & Laboratory Data Report: Physical and Chemical 
Characterization of Dicks Creek and Associated Flood Plain, Middletown, OH," US 
Environmental Protection Agency, July 2003. 

• A variety of site maps and photographs 

Evalnatio11 of Dredging Alternatives 

Mechanical Dredging. The dense vegetation and large trees that line Dick's Creek along most of 
this reach make land-based mechanical sediment removal difficult to accomplish without 
significant clearing. Not only is access limited by the vegetation, the over story may limit 
removal to equipment with reach distances less than the creek width; i.e. the equipment would 
have to work within the banks of the creek. Further, there is insufficient water depth to float 

Voice: (801) 562-1258 • Fax: (801) 566-9242 • email: don.hayes@envirorunentaldredging.com 
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filled barges with mechanically dredged sediment, although this may be solvable by temporary 
structures to increase the water depth. 

Hydraulic Dredging. Small hydraulic dredges, such as shown in Figure 2, are available that can 
work within the confines of Dick's Creek. The model shown is a horizontal auger dredge, 
although similar dredges are available with basket-style cutterheads. With the exception of 
riffles, existing water depths provide the necessary 25-inch draft; dredging will increase the 
depth in any places not currently adequate. 

Hydraulic dredging adds large volumes of carrier water in order to pump the sediment in a slurry 
mixture; the slurry mixture will be pumped at near 10% solids, while in situ sediments are likely 
60 - 80% solids. Managing this dilute sediment stream is the primary problem associated with 
hydraulic dredging because of the large flow rate generated by the dredge pump. The traditional 
approach is to pump the slurry into a confined disposal facility (CDF) to dampen fluctuations in 
flow and separate the solids from the carrier water. A temporary CDF could be sited on some of 
the adjacent farmland and slurry pumped_ to it from the entire reach. After dredging is complete, 
decanted sediment can be excavated from the CDF and moved to an appropriate landfill. 
However, effluent from a CDF would need to meet 401 WQ certification requirements imposed 
by the State of Ohio or discharge to a nearby wastewater treatment plant. Although a wastewater 
treatment facility exists just downstream of Reach 2, I have not checked to see if they can handle 
an additional flow of 1.5 MGD or if the treatment processes are capable of sufficient PCB 
removal to accept the CDF effluent and still meet their NPDES permit limits. Methods for testing 
sediments and predicting effluent quality from CDFs has been developed by the US Army Corps 
of Engineers. 

An alternative to CDF disposal, however, is to pump the slurry directly into bags made from 
porous geotextile. The porous geotextile cloth serves retain sediment particles while allowing the 
carrier water to flow through. Geotextile bags would likely reduce the land area necessary to 
managed the pumped sediments since filled can be transported immediately to an appropriate 
landfill after filling. This process has been successfully accomplished at a number of sites and 
Dr. Jack Fowler of Geotec Associates1 indicated that site characteristics similar to Dick's Creek 
seem to be conducive to the use of geotextile bags. Additional general information about the use 
of geotextile bags and tubes is available at www.geotec.biz. 

Much like CDF discharge, the primary concern with hydraulic dredging and pumping directly 
into geotextile bags is managing the discharge water. Dr. Fowler indicated that a test has been 
developed to estimate the quality of the discharge water; these tests should provide sufficient 
information to evaluate various discharge water management alternatives. One alternative would 
be to pump the discharge water to the local wastewater treatment facility; the same caveats 
mentioned previously for a CDF also apply to this alternative. Depending upon the testing 
results, discharging directly back to Dick's Creek may be a consideration. While it is unlikely 
that the immediate discharge would meet 40 I WQ Certification requirements, it might be 
possible to defme the compliance point further downstream in Dick's Creek and construct some 
pools in the creek to increase retention time and improve water quality before reaching the 

1 Geotec Associates, 5000 Lowry Road, Vicksburg, MS 39180, 601/636-5475. 



compliance point. For example, the bridge at Jackson Street could be used as such a structure and 
other temporary retention structures could be constructed downstream from sheetpile. 

Costs for the dredging operation as described should be approximately that for a typical dredging 
operation with additional costs for managing the discharge water, sediment transport and 
disposal, and purchasing the geotextile bags. I have not attempted to gather any specific cost 
information, but I anticipate the costs to be $100/cy to $150/cy. 

Findings 

Based upon the available information, a site visit to Dick's Creek, and my experience in 
dredging, I firmly believe that PCB contaminated sediments in Reach 2 of Dick's Creek near 
Middletown, OH can be removed using readily available dredging equipment. These finding 
should not be construed as a recommendation for dredging of Dick's Creek as my evaluation 
does not include consideration of any other remedial option. 

Sincerely, 

Donald F. Hayes, Ph.D., P.E. 



MUD CAP M AUGER MODEL SP-810 

Length ~O.A.) _ 28 ft 6 i~ (8.68 m) 

Width (O.A.) 8 ft O in (2.44 m) 

Height (O.A.) 9 ft (2.85 m) = 
Weight 15,500 lbs (7030 kg) dry 

Draft 25 in (0.64 m) 

Fuel Capacity 180 gallons (680 liters) 
·--==;----

Cut 8 ft (2.~4 m) wide x 18 i~ (.4~7 m) maximum depth 

Operating Depth 10.5 ft (3.2 m) Maximum 

Suction Diameter 6 in (152 mm) (8 in [203 mm] available as option) 

Discharge Diameter 6 in (152 mm) 

Nominal Pump Performance 1000 GPM (3785 liters/min) against 100 ft (30.5 m) Head (water) at 1600 
RPM 

Figure 2. Photograph ofMudcat SP-810 and specifications from www.Ellicott.com. 

Figure 1. Map of Dick's Creek, Reach 2, which is about 1 mile in length. 
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1. Introduction 

This report evaluates and compares the environmental costs and benefits of remedial 
options proposed for Reach 2 of Dick's Creek, which encompasses the area of the 
creek between Yankee Road1 and Main Street in Middletown, Ohio (see Figure 1). 
The two remedial alternatives under consideration are: 

1. In situ sequestration of PCBs by activated carbon amendment, and 

2. Sediment removal by hydraulic dredging. 

In situ sequestration is being considered for Reach 2 in part because polychlorinated 
biphenyl (PCB) levels are lower in this area than in Reach 1, which encompasses the 
channelized creek segment between AK Steel Middletown Works' Outfall 002 and 
Yankee Road. Sediment removal is proposed for Reach 1. The evaluation of these 
alternatives is consistent with the U.S. Environmental Protection Agency's Principles 
for Managing Contaminated Sediment Risks at Hazardous Waste Sites (USEPA 

2002a), which recognizes that the combination of sediment dredging in hot spots and in 
situ remedies in less contaminated areas will be the most effective way to manage risks 
at many sites. 

According to the USEP A's (1999) Ecological Risk Assessment and Risk Management 
Principles.for Supe,jund Sites, risk managers should consider the short- and long-term 
effects of the remedial alternatives on site habitats and the surrounding ecosystem, to 

ensure that cleanup does not cause more ecological harm than the existing site 
contamination. In the Contaminated Sediment Principles, the USEP A (2002a) also 
recommends consideration of societal impacts, such as road traffic, noise, and air 
pollution, for each remedial alternative. This type of comparative evaluation is 
necessary to ensure that the selected remedy maximizes net environmental benefits. 
Toward that end, the remainder of this report provides a description of the proposed 
remedial actions and the existing natural resources in Reach 2, followed by an analysis 

of the expected environmental detriments and benefits of each remedial alternative. 

1 More precisely, the boundary between Reach 1 and Reach 2 is the edge of non-chami:elized 

habitat; channelization extends a few hundred feet downstream of Yankee Road. 

g:\commonlecolfrost brown todd\nebalneba report.doc 

Reach 2 Net 
Environmental 
Benefits Analysis 

Dick's Creek, 
Middletown, Ohio 



ARCADIS 

Privileged and Confidential 
Attorney Work Product 
Prepared at the Request of Counsel 

2. Description of Remedial Alternatives 

Aspects of each remedial alternative that are relevant to the net environmental benefits 
analysis are described below. Once a remedial alternative is selected, the 
implementation methods will be developed fully in a comprehensive work plan. 

2.1 In Situ Sequestration 

The proposed in situ sequestration remedy is based on recent research demonstrating 
that the bioavailability of PCBs in sediment can be significantly reduced through the 
addition of activated carbon to the sediment (Luthy 2003; 2004; Werner et al. 2004; 

Zimmerman et al. 2004). Laboratory studies have demonstrated a long-term reduction 
in PCB bioaccumulation of approximately an order of magnitude following treatment 
with activated carbon (Luthy 2004). The observed reduction in PCB bioavailability 
and bioaccumulation occurs because hydrophobic organic compounds adsorb much 
more strongly to activated carbon than natural organic carbon. 

A slurry of powdered activated carbon would be introduced into the sediment through 
pressurized injection, using a hand pump connected to a perforated wand. Pre­

implementation trials identifying the extent of activated carbon perfusion in Dick's 
Creek sediment would be used to determine the spacing of injection points. It is 
anticipated that relatively close spacing would be required. The entire creek bed in 
Reach 2 would be treated, including depositional areas and riffles. The injection 
treatments would be conducted on foot (wading), with equipment towed in a small 
boat. 

A biological monitoring program would be implemented after the completion of 
sediment treatment to verify the expected reduction of PCB bioaccumulation in fish 
tissue. Fish tissue sampling w0uld be repeated over time to determine trends in PCB 
concentrations. The monitoring program would focus on two fish species: common 
carp (Cyprinus carpio) and longear sunfish (Lepomis megalotis). Carp would be 
sampled as fillets to represent tissue potentially consumed by humans, and longear 
sunfish would be sampled as whole fish to represent tissue potentially consumed by 
wildlife. Although carp are not the most abundant large fish species in Reach 2, the 
other large fish species are highly migratory and therefore unsuitable for long-term 
monitoring purposes. 
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2.2 Dredging 

The sediment removal alternative would employ hydraulic dredging technology to 
remove sand and fine-grain sediment in the form of a sediment/water slurry. Coarse 
material such as large gravel or woody debris would not be dredged as sediment but 
might be removed for convenience. Multiple options are available for hydraulic 
dredging. For instance, dredging could be implemented on foot, using a hand-held 
cutter-head dredge. The dredged material would be transported by vacuum suction 
through a flexible pipeline to an on-shore container. The material would then be 
transported by truck to a staging area for dewatering and subsequent off-site disposal. 
Alternatively, Donald Hayes (2004) outlined an option involving a Mud Cat dredge, 
which cuts and loosens a swath of sediment 8 feet wide and up to 18 inch.es deep; the 
sediment is then captured with a 6 inch diameter suction hose. Depending on the target 
depth of dredging, multiple passes could be required. Sediment dredged in this manner 
would be pumped directly to a confined disposal facility or similar staging area for 
dewatering. Because the Mud Cat requires a water depth of25 inches, riffle areas 
might need to be removed to allow access throughout Reach 2.2 The primary 
differences between these two options are that (1) dredging on foot with a hand-held 

cutter-head dredge would allow closer targeting of sand and fine-grain sediment, while 
the Mud Cat would result in wholesale removal of larger segments of the stream bed; 
and (2) dredging on foot would require more closely spaced access points along the 
shoreline, while the Mud Cat would operate entirely within the stream channel. 

During a conference call on August 26, 2004, Dr. Hayes suggested that impacts on the 
aquatic habitat due to dredging could be addressed through stream restoration, although 
he did not describe the nature of such restoration efforts as part of his evaluation of 
dredging alternatives (Hayes 2004). Stream restoration could involve the placement of 
instream structures, such as large woody debris, as well as gravel, sand, or other fill 
material to replace the dredged sediment. Bank stabilization might also be conducted, 
using techniques such as bank armoring, tree planting, or a combination of the two. 
Large volumes of material would need to be transported to targeted restoration sites 
and placed into the creek using heavy equipment. 

2 
Hayes (2004) also suggested that the creek could be dammed to raise the water level to the 

required depth, but this would cause flooding and could potentially contaminate large areas of 

the floodplain with material resuspended by dredging efforts. 
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The dredging alternative would likely require construction of several staging areas and 
access roads, as shown in Figure 2. Access roads would be needed for dredging with 
hand-held equipment or for transporting restoration materials to the creek. For this 
assessment, it is assumed that access points to the creek would be required at intervals 
of approximately 500 feet. Under the hand-held dredge option, each staging area 
would serve a stream segment approximately 1,500 to 2,500 feet in length and would 
contain multiple roll-off-type containers, dewatering equipment, and a water treatment 
facility. For this assessment, staging areas are each assumed to occupy approximately 
1.25 acres (250 by 250 feet). Under the Mud Cat option, one 5-acre parcel would be 
used for sediment storage and dewatering (Hayes 2004). Access roads connecting the 

staging areas with the creek would be one-lane roads with a turnaround at the end, 
large enough to accommodate a semi-tractor trailer (i.e., road width of approximately 
12 feet). Access roads connecting the staging areas with city streets would be double­
wide. 

The siting of staging areas and access roads would be contingent on access agreements 
with property owners. Figure 2 represents an optimal scenario, where all staging areas 
are constructed in open fields rather than wooded areas. Even under these 

circumstances, tree clearing would be required to construct access roads to the creek. 
Upon completion of dredging, all staging areas and roads would be removed, and the 
affected areas would be replanted. 

Wastewater generated by the dewatering of dredged material would be treated and 
discharged back to Dick's Creek. The dewatered sediment would be trucked to an off­
site landfill for permanent disposal. Approximately 19 million gallons of wastewater 

would require treatment, and 8,300 cubic yards of sediment (12,000 tons) would 
require disposal. Resuspension and downstream transport of contaminated sediment 
during dredging would be minimized to the extent possible through the choice of 
dredging equipment and the use of silt screens or silt curtains, as needed. 

3. Existing Natural Resources 

It should be evident from the above description that the dredging alternative would 
entail substantial disruption of the aquatic and riparian (stream-side) habitat in Reach 2. 
In order to understand the associated environmental "side-effects," it is necessary to 
understand the types and quality of natural resources currently present in the area. 
Therefore, a site visit was conducted on August 17-18, 2004, to characterize riparian 
vegetation and ground-truth land cover types adjacent to Reach 2, as well as 
characterizing aquatic habitat quality. Additional information was obtained from 
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recent aerial photographs and from fish and invertebrate community surveys conducted 
in 2000 and 2001 . 

3.1 Riparian Habitat 

Riparian zones exist along the physical and biological gradient between streams and 
upland areas, and they area critically important to both of these environments. A 
functioning riparian zone serves as a source of food and cover for aquatic organisms 
(in the form of fallen leaves and woody debris), decreases the severity of erosion and 
flood scour, and serves as a low-flow refugium for aquatic organisms during major 
floods (Sedell et al. 1990). From a terrestrial perspective, the riparian zone provides 
cover for organisms that use the river as a source of food and water. Additionally, the 
high variability of soil properties and water regimes over short distances results in a 
high diversity of plant species and communities, which in tum are used by a wide 
variety of invertebrates and wildlife (Gregory et al. 1991). As land use has changed 
with increasing human populations, riparian zones have become particularly important 
as corridors for the movement of animals (Hodges 1997). 

Figure 3 shows land use and land cover characteristics within ¼ mile to either side of 
Reach 2, based on aerial photography and site observations. The most extensive land 
cover types are deciduous woodland (26% of the area), agricultural fields (25%), and 
residential property (24%). Other land cover types include commercial, industrial, and 
public properties such as the Amanda Elementary School (12%), transportation 
corridors (6%), other open land, including mowed areas and fallow fields ( 4%), and 
surface water (2%). 

Portions of Dick's Creek were deepened and straightened (i.e., channelized) by the 
Miami Conservancy District during the 1960s, for flood control purposes. 
Channelization resulted in major, long-term habitat degradation, in both the riparian 
and aquatic components of the stream ecosystem (see Figures 4 and 5 for a comparison 
of riparian landscape characteristics). Most of the channelization took place upstream 
of Reach 2; approximately 70 to 75% of Reach 2 was not channelized. However, the 
area between State Route 4 and Main Street was channelized. The following sections 
describe vegetation characteristics in the non-channelized and channelized areas, 
followed by a short discussion of riparian wildlife. 
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3.1.1 Plant Community in the Non-Channelized Riparian Zone 

As illustrated in Figure 3, the north side of the wooded riparian buffer zone varies in 
width, ranging from less than 10 feet to greater than 200 feet. The primarily steep creek 
banks along this stretch range from 2 to 12 feet high and are mainly composed of sandy 
clay, but there are also sections where bedrock is exposed. At the tops of the banks, the 
habitat tapers off to a flat hardwood bottom.land/riparian forest which then opens up to 
fields, either fallow or agricultural. All of the normal vegetation strata are present (i.e. 
tree, shrub, herbaceous, and groundcover) and are described below. 

The tree layer is dominated, in terms of count and size, by box elder (Acer negundo ), 
sycamore (Platanus occidentalis), and American elm (Ulmus americana) (see Figure 
6). Other less dominant tree species found throughout this habitat include 
characteristic bottom.land species such as hackberry (Ce/tis occidentalis), persimmon 
(Diospyros virginiana), musclewood (Carpinus carolinana), Ohio buckeye (Aesculus 
glabra), and several other species listed in Table 1. The upper canopy (approximately 

120 feet high with 25% canopy closure) was dominated by the oldest and largest trees 
(sycamores and cottonwoods (Populus deltoides)) with an average basal diameter at 
breast height (DBH) of32 inches. The middle canopy (approximately 75 feet high and 
75% canopy closure) was dominated by trees ranging from 4 to 20 inches DBH, such 
as box elder, American elm, and the other less dominant trees mentioned above. 

Qualitative measurements of the tree community were collected in the wooded riparian 
buffer zone to assess tree density, size and canopy closure. Measurements were taken 
primarily in the area near the Amanda School and the unnamed tributary but appeared 
to be representative of the entire non-channelized riparian zone. Overall canopy 
closure within the wooded riparian buffer zone averaged 87%, varying from 
approximately 75% to 95% canopy closure, as measured with a spherical densiometer. 
The density of trees with a DBH greater than 4 inches was measured with a basal area 
factor prism and averaged 10 trees per plot (approximately 60 feet radius), ranging 
from 5 to 16 trees per plot. This equates to an average of approximately one large tree 
per 40 square yards. 

The shrub layer is very dense throughout the majority of the area and substantially 
increases the relative vegetation density and canopy closure. This layer ranges in 
height from 4 to 20 feet and consists mainly (approximately 80%) of Amur 
honeysuckle (Lonicera maackii), with the remaining 20% from sporadic occurrences 

of privet (Ligustrum vulgare), multiflora rose (Rosa multifora ), and maple-leaf 
viburnum (Viburnum acerifolium). Among these species, only the viburnum is native 
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to Ohio; the remainder are invasive exotic species (see Figure 7). The Amur 
honeysuckle dominates the lower canopy layer and, when combined with the mid and 
upper canopies, blocks enough sunlight to eliminate undergrowth throughout much of 
the area. 

The herbaceous layer is sparse throughout the area with the exception of the fringes of 
the woods, where an interface niche of vegetation occurs between the closed canopy of 
the woods and adjacent fields (see Figure 8). At these interfaces, wingstem (Verbesina 
altemifolia), green headed coneflower (Rudbeckia laciniata), and forest sunflower 
(Helianthus decapetalus) are found throughout the herbaceous stratum along the 
periphery of the entire wooded riparian buffer zone. The herbaceous stratum is diverse 
and also contains Joe Pye weed (Eupatorium spp.), blue vervain (Verbena hastata), 
clearweed (Pilea pumila), false nettle (Boehmeria cylindrica), ragweed (Ambrosia 
artemisiifolia), common dayflower (Commelina communis), great blue lobelia (Lobelia 
siphilitica), dame's rocket (Hesperis matronalis), and pale touch-me-not (Impatiens 
pallida), as well as numerous other herbaceous species not documented or identified 
because they were not flowering or were not evident at the time of the survey ( e.g., 
ephemeral spring wildflowers). 

Groundcover is present in the form of various twining and climbing vines. The 
dominant species in this stratum are the herbaceous vines Japanese hops (Humulus 
japonicus) and greenbrier (Smilax spp.) and the woody lianas Virgina creeper 
(Parthenocissus quinquefolia), river grape (Vitis riparia), and poison ivy (Rhus 
radicans). Wintercreeper (Euonymusfortunei), an escaped ornamental species, is also 
present in some areas. Though not ubiquitous, vines such as river grape and Virginia 
creeper dominate some trees as they creep into the canopy striving for sunlight. 
Japanese hops tends to stay sprawled closed to the ground, running over the herbaceous 
stratum. Poison ivy is present both as a ground cover and a climbing vine, even 
forming tree-like branches from the main trunks of host trees. 

Overall, the plant community in the wooded riparian zone is characterized by a high­
quality tree community and a disturbed understory. The tree community is quite 
diverse with many sycamores and other slow-growing tree species. By comparison, 
dominance by fast-growing pioneer species such as silver maple (Acer saccharinum), 
cottonwood, and box elder would have been indicative of a formerly disturbed lowland 
hardwood forest (Hodges 1997). Invasive species are a significant problem in the 

shrub stratum, crowding out native shrubs, tree saplings, and herbaceous plants . 
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3.1.2 Plant Community in the Channelized Riparian Zone 

Riparian vegetation in the area between State Route 4 and Main Street is characterized 
as a maintained meadow. This area is dominated by the herbaceous stratum (greater 
than 95%), but some shrubs are also present. Vegetation appears to be mowed 
frequently; thus it is composed mainly of grasses (panic grass (Panicum spp.) and 
brome grass (J3romus spp.)), with the exception of a ten foot unmowed buffer along the 
creek's edge. This buffer appears to be maintained at a maximum height of ten feet, as 
evidenced by the shrubby box elder and staghom sumac (Rhus typhina) individuals 
present. Dominant plants in this narrow buffer consist of grasses, goldenrods (Solidago 

spp. ), and smartweeds (Polygonum spp.). Other, less dominant species include rushes 
(Juncus spp.), ragweed, clearweed, false nettle, and Joe Pye weed. 

The overall landscape of the maintained meadow area is designed for flood control 
rather than habitat quality. The creek here is an average of 25 feet wide and one foot 
_deep, with gradual sinuosity and shallow riffles. The immediate creek bank rises 

approximately six feet to a plateau area, which is roughly 100 feet wide, and rises 
another 25 feet to a berm. This berm and plateau system serves to contain flood waters. 

3.1.3 Riparian W ildlife 

During the course of the qualitative vegetation and habitat assessments, incidental 
observations were made of the wildlife activity along the northern side of Reach 2. 
Evidence of wildlife was noted in the form of direct sightings, tracks, scat, collections 
and photo-documentation. In general, wildlife seemed to be abundant within the 
riparian buffer area. Characteristic representatives of the various trophic guilds were 
present, ranging from macroinvertebrates to birds of prey. 

Observed macroinvertebrates included: insect larvae and adults from the order Odonata 
and family Chironomidae ( damselflies, dragonflies, and midges) in the creek and air; 

water beetles (family Haliplidae) on the surface; horseflies (sub-order Brachycera); 
cicada (family Cicadidae); mosquitoes (Anopheles spp.); crayfish (Pacifastacus 
leniusculus), and shells of fingernail clams (class Bivalvia). 

The presence of amphibians was evident, based on: (1) the unidentified calls of 
different frogs heard in the distance near the shoreline and woods; and (2) visual 

observations of many frogs along the banks. One reptile, a juvenile northern water 
snake (Nerodia sipedon), was observed in the channelized area of Reach 2 swimming 
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in the creek. No turtles were observed, but suitable basking habitat exists along the 
creek in the form of fallen logs. 

Beaver (Castor canadensis), opossum (Didelphis virginiana), and white tail deer 
(Odocoileus virginianus) tracks were repeatedly observed up and down the creek 
banks. A deer carcass was found next to the creek in the channelized area. This was the 
largest mammal encountered during the site visit, albeit dead. Active beaver slides and 
burrows were observed in both banks, as well as dismantled vegetation along the 
northern shoreline and woods. The burrows could also have been from muskrats 
( Ondatra zibethicus), as immediate diagnostic tracks were lacking. Other animal tracks 
and scat were observed, suggesting the presence of raccoons (Procyon lotor) and 
another inconclusively identified mammal species (probably muskrat). Squirrels 
(Sciurus sp.) were observed in trees in the wooded area to the north of the creek. 

Birds were the most abundantly observed group of animals. Goldfinches (Carduelis 
tristis) were active along the fringes of the woods. Swallows (Family Hirundinidae) 
were active over the creek as they foraged along the surface; the site visit evidently 
took place concurrent with insect emergence. A kingfisher ( Ceryle alcyon) caught a 
small baitfish and then flew into the woods to consume it. The presence of 
woodpeckers (order Picidae) was indicated by holes in trees, as well as the sounds of 
woodpecker calls and hammering. A red-tailed hawk (Buteo jamaicensis) was 
observed circling over Amanda School and zigzagging along the creek. Lastly, an 
unidentifiable dead duck was observed along the shore of the northern wooded area. 

3.2 Aquatic Habitat 

This section describes the physical habitat of the stream and the fish, 

macroinvertebrate, and aquatic plant communities present in Reach 2. 

3.2.1 Physical Habitat 

High quality aquatic habitat is generally characterized by a high diversity of 

micro habitats, including a variety of velocity-depth combinations and substrate types 
and an abundance of instrearn cover ( such as snags or overhanging banks). In contrast, 
channelization tends to result in a homogeneous and exposed habitat that is suitable for 
fewer aquatic species. In Ohio, aquatic habitat quality is typically rated using the Ohio 

EPA's (1989a) standardized Qualitative Habitat Evaluation Index (QHEI). The QHEI 
assesses a variety of stream attributes, including substrate type, 
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siltation/embeddedness, type and amount of instream cover, channel morphology, 

riparian zone extent and quality, bank erosion, and pool, riffle, and run quality. 

ARCADIS staff trained in QHEI methods assessed habitat quality in Reach 2 of Dick's 
Creek at six locations during the August 2004 site visit (see Figure 1). Note that 
location A is actually within the channelized area just upstream of Reach 2. 
Photographs of each location and copies of the QHEI field sheets are provided in 
Appendix A; results are summarized in Table 2. Data are also available from previous 
surveys conducted in 2000 by Ohio EPA (2000) and in 2001 by EA Engineering, 
Science and Technology (EA 2002) in the area near the Amanda Elementary School 
(Table 2). 

In the channelized areas at the upstream and downstream ends of Reach 2, habitat 
quality ranges from poor to fair. Habitat quality is good throughout most of the non­
channelized area but was rated only as fair in the downstream-most portion of the non­
channelized area, due in part to a lack of riffle habitat. This area experiences a 

danuning effect due to culverts and bridges downstream. In general, channel 
morphology and instream cover are particularly favorable in the non-channelized area, 
while moderate to heavy siltation and sediment embeddedness are detrimental. 
Riparian cover is dramatically better in the non-channelized area compared to 
channelized portions of the creek, although the width of the wooded riparian zone is 
variable. 

3.2.2 Fish 

The fish community in Reach 2 is characteristic of a small stream. Small fish 

(minnows and darters) are prevalent, and large fish consist primarily of bottom feeders 
( suckers, catfish, and carp). A small number of bass are also present, but the creek is 
not large enough to support many piscivorous fish. 

Fish observed during the August 2004 site visit included common carp ( Cyprinus 
carpio ), bluegill (Lepo mis macrochirus), channel catfish (Ictalurus punctatus), 
smallmouth bass (Micropterns salmoides), and many large schools of unidentified 
minnows and bait fish varying in length from one inch to four inches. Some schools 
were large enough to fill the creek from bank to bank and eight feet in length. These 
species were found throughout the reach, near structure/habitat features such as 
cobbles, snags, as well as in open water and riffles. 
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Two types of formal fish surveys have been conducted in Reach 2. The Ohio EPA 

(2000) and EA (2002) used standardized, semiquantitative methods to calculate :indices 

offish community quality, namely the Index of Biotic Integrity (IBI) and the modified 

Index of Well-Being (IWB). In addition, EA (2001) used depletion sampling to 
develop quantitative population estimates for large fish (greater than 6 :inches in 

length). The sampling location for all of these surveys was behind the Amanda 

Elementary School ( approximately location D on Figure 1 ). Survey results are 
summarized :in Table 3. 

Fish community quality was assessed based on the IBI and the mIWB. The IBI is a 

fish assemblage assessment approach :initially developed by Karr (1981). It 
:incorporates the zoogeographic, ecosystem, and community and population aspects of 

the fish community into a single ecologically-based index. Calculation and 
interpretation of the IBI involves a sequence of activities, :including fish sample 

collection according to Ohio EPA electrofishing procedures (Ohio EPA 1989b ), data 

tabulation, and comparison to regionally calibrated expectation values (Ohio EPA 

1988a,b; 1989b). The IBI indicates fish community quality by :incorporating 12 
metrics that evaluate overall fish condition. Metrics include such variables as number 

of species collected, catch rate, and the number of sunfish species. The Index of Well 

Being (IWB) indicates fish community quality more simply, through the incorporation 

of measured richness of nontolerant species, biomass, and abundance of fish. The 
mIWB is Ohio EPA' s modification of the original IWB index developed for the 
Wabash River in Indiana. 

In 2000, the IBI score for Reach 2 (33) was below the Ohio EPA's criterion for 

warm water habitat ( 40); however, the 2001 score ( 42) was above the criterion. In the 

2001 survey, the relative abundance of tolerant species and omnivores decreased, and 

additional sunfish and sucker species were observed, leading to the higher IBI score. 

The mIWB scores were identical between the two sampling events (7.8); this score is 

considered an insignificant departure from the warmwater habitat criterion of 8.2 (Ohio 

EPA 1988b). Taken together, these studies indicate that the fish community occurring 
in Reach 2 is consistent with expectations based on physical habitat quality. 

The quantitative survey of large fish populations found that golden redhorse 

(Moxostoma erythrurum) was by far the most dominant large fish in Reach 2. These 
fish were generally 6 to 7 inches long, although specimens up to a foot in length were 

observed (EA 2001 ) . The Ohio EPA classifies this round-bodied sucker species as a 

specialized insectivore that is moderately :intolerant of pollution. It prefers pool habitat 

and requires clean gravel or cobble substrate for spawning (Ohio EPA 1988b). Golden 
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redhorse is thought to be seasonally migratory (Trautman 1981 ). Other relatively 

abundant large fish in the quantitative smvey included white suckers ( Catostomus 
commersoni), channel catfish (Ictalurus punctatus), and common carp (Cyprinus 
carpio). 

3.2.3 Macroinvertebrates 

The quality of the invertebrate community in Reach 2 was evaluated concurrently with 
the fish smveys described above (Table 4). Quantitative collections were made with 
modified Hester-Dendy artificial substrate samplers, and qualitative samples were 
collected by kick netting and handpicking, following procedures specified by OEPA 
guidance (OEP A 1988a,b; 1989a,b ). These data provide a means of evaluating benthic 
invertebrate community quality, using OEP A's criteria for the Invertebrate Community 
Index (ICI). The ICI consists of ten individually scored structural community metrics, 
including total number of taxa, percent tolerant organisms, and the relative abundance 
and taxa richness of Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera 

( caddisflies) taxa (EPT). The EPT are considered to be particularly sensitive to water 
quality disturbances. The scoring of an individual sample is based on the relevant 
attributes of that sample compared to equivalent data from 232 reference sites in Ohio. 

Macroinvertebrates are abundant in Reach 2 of Dick's Creek. More than 2,000 
organisms representing more than 50 taxa colonized the artificial substrate samplers 
during each sampling event. The aquatic life stages of various insects were dominant 
in terms of abundance, but large invertebrates such as crayfish and mollusks were also 
present and are important in terms of biomass. Invertebrates provide an important food 
source for many of the fish species found in Reach 2, as well as insect-eating wildlife 
such as songbirds and frogs. 

The ICI scores reported in 2000 (34) and 2001 (32) are considered an insignificant 
departure from the warmwater habitat criterion of 36, in accordance with Ohio EPA 
guidance (Ohio EPA 1988b). Both sensitive and tolerant species were abundant, 
including caddisilies (sensitive), Tanytarsini midges (sensitive), and Cricotopus sp. 
midges (tolerant). Overall, invertebrate community quality in Reach 2 is consistent 
with expectations based on habitat quality, particularly considering the limitations of 
the upstream watershed, which is heavily impacted by channelization and 
urban/industrial land use. 
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3.2.4 Aquatic Plants 

Aquatic vegetation is relatively sparse m the non-channelized portion of Reach 2, but 
some areas contain small patches (less than five square feet) of curly pondweed 

(Potomogeton crispus) and water weed (Elodea spp.) in shallows directly downstream 
of riffles (see Figure 9). In the channelized area, the same species are present at greater 
densities, due to the 100% open canopy. Microvegetation (e.g., algal films) was not 
characterized during the August 2004 site visit. Aquatic vegetation serves as both food 
and instrearn cover for fish and aquatic invertebrates and is also consumed by 
herbivorous wildlife ( e.g., waterfow 1). 

4. Environmental Costs of Remedial Alternatives 

4.1 In Situ Sequestration 

The addition of activated carbon to the sediment as proposed would be relatively 
benign in terms of environmental side-effects. The most notable adverse impact would 
be trampling of the streambed during the activated carbon injection process. Some 
benthic organisms would likely be crushed, and some sediment resuspension would 

likely occur. The latter could potentially mcrease PCB bioavailability in the short 
term, but any such effect would be rapidly counteracted by the sorptive capacity of the 
activated carbon. If necessary, downstream transport of resuspended material could be 
minimized using silt screens or silt curtains. However, during past sediment sampling 
events it has been noted that the predominance of sand rather than fine-grain sediment 
tends to limit sediment resuspension and transport m Dick's Creek. It should also be 
noted that the issue of sediment resuspension applies equally to the dredging 
alternative. 

It is also possible that the activated carbon could sorb natural organic chemicals that 
would otherwise be available to organisms, perhaps causing a slight decrease in 
microbial activity within the reach. 

4.2 Dredging 

The removal of sediment from Reach 2 would be a major undertaking, with dredging, 
transportation, treatment, and disposal of large amounts of material. As such, adverse 
impacts would occur in and adjacent to the reach, as well as off-site, as described 
below. 
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4.2.1 Riparian Habitat 

The most obvious effect of the dredging alternative on riparian habitat would be the 
removal of trees and understory plants for the creation of access roads. As described in 
Section 2.2, access roads would be constructed either to support dredging with hand­
held equipment or for transportation of stream restoration materials to the creek. Based 
on the schematic shown in Figure 2, approximately 1.8 acres of wooded habitat would 
be removed. The immediate effect would be tree loss; based on the tree density 
described above, more than 200 large trees would be cleared. Although the access 
roads would be taken up and the areas replanted upon completion of dredging, a 
recovery time of several decades would be required to reestablish the presence of trees 
as large as those currently occurring in this area. Additionally, road construction and 
use would compact the soil, impeding recovery of the plant community even after road 
removal. 

The presence of disturbed corridors through the riparian zone also would serve as a 
pathway for further expansion of exotic nuisance species already occurring in the area, 
such as Amur honeysuckle. This species tends to displace native understory vegetation 
and reduces tree regeneration in disturbed areas (Batcher and Stiles 2000). If native 
vegetation is to be established in the replanted areas, ongoing maintenance would be 
required to remove honeysuckle and other noxious invasive species, such as Japanese 

hops and the non-native spring ephemeral garlic mustard (Alliaria petiolata ), which 
would rapidly colonize the disturbed areas. In the absence of active maintenance, these 
fast-growing species, together with poison ivy, would tend to out compete other 
species for sunlight, setting the stage for low biodiversity. To the extent that herbicides 
might be used for invasive species control, chemical toxicity could also become an 
issue. 

The effects of road construction on woodland habitat would not be limited to the road 
cut itself. Invasive species that colonize the cleared area would tend to expand their 
presence in the adjacent habitat as well. The increase in "edge" habitat would favor 

edge-associated plant and animal species, including nest parasites such as the brown­
headed cowbird (Molothrus ater) (Saunders et al. 2002). Also, during the 

implementation of dredging, the intense human activity in the riparian zone would 
cause short-term avoidance of the area by wildlife. 

Tree removal would affect aquatic habitat quality by exposing portions of the creek to 

direct sunlight and eliminating the source of woody debris to the creek in the affected 
areas. Woody debris is a major component of instream habitat (Wallace 1990). Also, 
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trees are important to bank stability in Reach 2, and their removal would increase the 
likelihood of bank erosion. To limit these impacts, access roads would be set back 
from the creek where possible, but the existing riparian cover would be eliminated at 
500 foot intervals along the entire reach to accommodate the necessary access points. 

Indirect, long-term effects on riparian habitat could also occur, to the extent that 
sediment removal results in long-term channel incision. As shown in Figure 10, 

channel incision is typically accompanied by bank erosion, which ultimately leads to 
channel widening and formation of a terraced riparian zone. In addition, channel 
incision lowers the adjacent water table, potentially affecting riparian vegetation 
(Federal Interagency Stream Restoration Work Group 1998). Conditions that could 
result in significant channel incision are discussed further below. 

Finally, all of these impacts would be dramatically more severe if it became necessary 
to construct a staging area in wooded habitat. For instance, if access were denied for a 
staging area adjacent to the Excello Trailer Park or the Amanda Elementary School, 
then much more tree removal would be required compared to the scenario portrayed in 
Figure 2. In addition to the impacts described above, such extensive clear-cutting 
would compromise the hydrological and ecological function of the riparian zone and 
would significantly reduce available habitat for wildlife. 

4.2.2 Aquatic Habitat 

Dredging would significantly alter the physical aquatic habitat and essentially remove 

the benthic invertebrate community throughout Reach 2. In addition to the obvious 
effect on the invertebrates themselves, short-term impacts would include the loss of 
local habitat and a key food source for invertebrate-feeding fish and wildlife, including 
aquatic-feeding wildlife and birds that feed on emergent aquatic insects. The impacts 
associated with dredging on the habitat and biological community of aquatic systems 
are discussed below. 

4.2.2. 1 Physical Habitat 

The immediate effect of dredging would be a deepening of much of the stream channel 
within the reach. Assuming hand-held dredging equipment would allow targeted 
removal of depositional sediment only, the channel would initially be deepened by less 
than a foot on average. However, the depth of the channel would exhibit extreme 
variation compared with current conditions, leading to channel instability, erosion, and 
channel incision. Undercutting of the stream banks during dredging, as well as riparian 
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tree removal, would further contribute to channel instability and subsequent channel 
incision. While this process might result in a return to high-quality habitat conditions 
over the very long term, in the interim years it would cause habitat degradation due to 
substrate instability and erosion-related siltation. As described by Shields et al. (1998), 
"channel incision and attendant erosion and sedimentation represent one of the most 
powerful destructive influences acting on stream corridor ecosystems." 

One factor that would tend to counteract channel incision would be the higher 
elevation of the stream bed in the un-dredged area downstream, relative to the average 
post-dredging elevation in Reach 2. It is difficult to predict whether a damming effect 
or an erosional effect would be dominant after completion of dredging. A damming 
effect would also be quite detrimental to habitat quality in the long term, because riffle 
habitat would be compromised by increased water depth and slower velocity. 

More severe effects on aquatic habitat quality would result if a Mud Cat type dredge 
were used rather than hand-held dredging equipment. Because the stream bed would 
be removed in large swaths, the instream topography would become homogenous, 
similar to a channelized stream. As demonstrated by the difference in Ohio EPA's 
biological criteria for channelized (Modified Warmwater Habitat) versus non­

channelized strean1s (Warmwater Habitat), the habitat modifications associated with 
channelization cause severe, long-term degradation of the ability of aquatic habitat to 
support fish and invertebrates. In addition to the degradation of stream bed 
morphometry, removal of instream cover structures such as logs and boulders might 
also be necessary for proper operation of a Mud Cat dredge, further compromising 
habitat quality. Also, the need for heavy equipment access to remove such large 
objects would contribute to disturbance of the riparian zone (see Section 4.2.1). On the 
other hand, iflarge objects are not removed from the stream, the effectiveness of Mud 
Cat type dredging in removing PCB-contaminated sediments would be diminished (see 
Section 5.2). 

The ability of stream restoration techniques to recreate pre-dredging habitat conditions 
is highly uncertain. Our literature review identified no documented instances in which 
stream restoration was conducted following a dredging operation. Although interest in 

stream restoration has increased in recent years, few restoration projects have been 
monitored to determine whether the ecological functions of the stream are in fact 

restored over the long term (Moerke and Lamberti 2004; Shields et al. 2003). The 
limited available data indicate mixed success of stream restoration attempts. Among 

the reasons for failure are washout of installed structures, sedimentation from upstream 
reaches, poor connectivity with high-quality sources of fish or invertebrate 
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colonization, inapplicability of restoration techniques between different stream types 

(e.g., high versus low gradient streams), failure to address key habitat variables (e.g., 
adding instream cover without addressing temperature extremes), pool filling, poor 

riparian tree survival, and bank erosion due to incorrect installation of boulders or large 
woody debris (Moerke and Lamberti 2004; Moerke et al. 2004; Pretty et al. 2003; 
Rabeni and Sowa 1996; Shields et al. 1998). Even in cases where stream habitat and 
aquatic communities are improved over pre-restoration conditions, they may not be 
restored to pre-disturbance conditions (e.g., pre-dredging). Also, any efforts to restore 
instream habitat quality would harm riparian habitat, due to the need to access the 
creek with heavy equipment (Section 4.2.1 ). 

4.2.2.2 Biological Community 

As stated previously, dredging would effectively remove the entire benthic invertebrate 
community in Reach 2. The rate of recovery would depend on the quality of the 
aquatic habitat, which would be substantially modified from pre-dredging conditions. 

Physical habitat degradation and simplification were cited as the primary factors 
influencingi:nacroinvertebrate recovery in stream systems (Niemi, De Vore et al. 1990; 
Wallace 1990). In a review of 150 case studies of stream recovery, stressors such as 
channelization and watershed disturbances produced consistently longer recovery times 
for macroinvertebrates; recovery times for some parameters evaluated ( e.g., density, 
species composition) exceeded 18 years (Niemi, De Vore et al. 1990). In contrast, 
Niemi, De Vore et al. (1990) determined that macro invertebrates tend to recovery 
relatively quickly ( e.g., less than 18 months) from single events which do not 
substantially alter the physical habitat, such as toxic releases and floods. 

The rate of recovery for the biological community in Reach 2 would also depend on 
the sources and mechanisms ofrepopulation of the affected areas. For example, in 
marine systems, repopulation may occur within days post-dredging due to influx of 
macroinvertebrates from adjacent, unaffected areas (McCauley, Parr et al. 1977). 
There are several mechanisms of repopulation for freshwater streams, including (1) 

downstream drift from upstream, unaffected areas; (2) aerial repopulation by insect 
adults; (3) migration from the deeper hyporheic zone to surface substrates; and ( 4) 
upstream migration. Of these mechanisms, downstream drift and aerial repopulation 
have been shown to be the most effective in stream repopulation (Williams and Hynes 
1976). Therefore, the distance and quality of upstream sources of macroinvertebrates 
become important factors . Niemi, De Vore et al. (1990) presents several case studies in 
which the rate at which species density and composition recovered in freshwater 
streams was dependent on the distance from the source of macroinvertebrates. Since 
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Reach 2 is approximately 3 kilometers in length, it may take considerable time for 
macroinvertebrates to repopulate the downstream portions of the reach. For 
comparison, a 7.2 kilometer stretch of a stream in Montana required 17 months to 
recover from DDT exposure, whereas the upstream portions of the stream reached 
recovery much more quickly (Schoenthal 1963). Furthermore, macroinvertebrate 

community quality upstream is much lower than in Reach 2, because of poor habitat 
quality associated with extensive channelization. The lack of a high-quality upstream 
source for recolonization would considerably slow the recovery of the invertebrate 
community in Reach 2. 

Although some macroinvertebrates may repopulate an area relatively quickly, it may 
take considerably longer to establish a functional community similar to the pre­

dredging status. Initially, more tolerant and mobile species will populate "disturbed" 
environments. The abundance (i.e., number of individuals) of these species may reach 
pre-dredge levels within a short time period. However, establishment of species 
diversity (i.e., the number of different species) requires a much longer recovery period. 
For instance, mayflies and true flies have the highest recovery rates, whereas mollusks 
are among the last taxa to recover from disturbances involving removal of species from 
the stream (Wallace 1990). Facilitation of faunal recruitment in restored wetlands, 
through the placement of vegetation/sediment plugs from natural wetlands, has been 
successfully attempted (Brady et al. 2002), but we found no evidence ofthis practice in 
the stream restoration literature. 

Although dredging would directly remove only some smaller fish from Reach 2, the 
physical disturbance and loss of food sources would adversely affect the entire fish 
community. Similar to invertebrates, fish communities are generally resilient to short­
term disturbances but are not resilient to long-term disturbances that affect physical 
habitat quality (Detenbeck, De Vore et al. 1992). Because fish are more mobile than 
many benthic invertebrates, recolonization from downstream areas would be expected 
to enhance recovery, despite the limited utility of upstream areas as a recolonization 
source. In a review of 49 case studies, Detenbeck, De Vore et al. (1992) found that 
overall fish species richness and abundance typically recovered from short-term 
impacts in less than a year, although more than two years were usually required for 

recovery of the least resilient species. Because the recovery of biological communities 
is dependent on the recovery of the physical habitat, it is possible that the biological 
community will remain permanently altered (Wallace 1990). 
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4.2.3 Potential Contaminant Losses 

Minimization of sediment resuspension would be a key concern in the selection of 

dredging equipment and methods for Reach 2. However, all dredges resuspend some 

sediment during the dredging process, resulting in the transport of contaminants away 

from the dredging site (Palermo et al. 1998). As a result, PCB levels in fish would be 

expected to show at least a short-term increase in and downstream of Reach 2 after 

dredging. Sediment resuspension may also contribute to long-term failure to reduce 

PCB bioaccumulation, as discussed in Section 5.2. As described previously, both the 

in situ stabilization and dredging alternatives would cause sediment resuspension. 

However, dredging would be expected to cause more extensive resuspension, because 

the entire sediment bed would be dislodged and removed. 

Another pathway of potential contaminant loss is volatilization. Although PCBs are 

considered environmentally persistent, experimental data indicate that lower 

chlorinated PCBs are highly susceptible to volatilization during co-evaporation with 

water (Chiarenzelli et al. 1998). On a local scale, this phenomenon raises issues with 

respect to exposure of remediation workers and neighbors. On a global scale, transport 

of PCBs through the atmosphere has led to elevated concentrations as far from 

contaminant sources as the Arctic ( e.g., MacDonald et al. 2000). Similar to sediment 

resuspension, measures may be adopted to control the extent to which contaminated 

sediments are exposed to the air, but PCB volatilization may not be entirely eliminated. 

Finally, there is some potential for spills of contaminated material during dredging, 

treatment, and disposal. 

4.2.4 Societal Impacts 

Off-site disposal of 12,000 tons of sediment would entail the transport of 450 to 500 

dump trailer loads. If smaller dump trucks were used, many more loads would be 

required. Also, transportation of stream restoration materials (gravel, trees, etc.) would 

entail many additional truck loads. Local traffic impacts, fuel usage, and air emissions 

(diesel exhaust) would be significant. Some additional solid waste would also be 

generated in the form of water treatment filters etc. Land use in the vicinity of the 
waste disposal area would also be affected in the long term, as the large volume of 

disposed waste would hasten the need for landfill expansion. 

Because of the increase in truck traffic ( on top of that associated with dredging of 

Reach 1), implementation of dredging would increase the risk of traffic accidents in the 
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surrounding area. Worker injuries during dredging are also a risk, due to the need to 
operate heavy equipment in a difficult physical environment. 

As discussed previously, the construction of staging areas in wooded habitat should be 
avoided due to the severe environmental impact. However, the construction of staging 
areas in farm fields ( e.g., areas 4 and 5, Figure 2) is likely to decrease the agricultural 
productivity of the land, even after the staging area is removed. Soil compaction 
would be the primary adverse effect. Other possible staging area locations shown in 
Figure 2 would be disruptive due to their close proximity to residences and the 
Amanda School. It is very unlikely that any staging areas could be constructed near 
Reach 2 without significant environmental or societal impacts. 

The short- and long-term aesthetic impacts of tree removal would also be substantial. 
Foot paths are evident in the wooded riparian zone along Reach 2, indicating that the 
area is used for recreation (e.g., nature walks). Dredging would adversely affect the 
recreational value of the riparian area. 

5. Environmental Benefits of Remedial Alternatives 

Comprehensive risk assessments have identified no significant risks to human health or 
ecological receptors in Dick's Creek (ARCADIS 2004a,b). Nevertheless; remedial 
actions have been proposed to lower the concentrations of PCBs in fish tissue. 
Therefore, the environmental benefits of alternative remedial technologies are 
discussed here in terms of their Jikely success in decreasing PCB bioavailability and 
bioaccumulation. 

5.1 In Situ Sequestration 

Laboratory tests have shown that the addition of activated carbon to contaminated 
sediment can reduce the bioaccumulation of organic compounds by 70-90% (Luthy 
2003; 2004; Werner et al. 2004; Zimmerman et al. 2004). The greatest reductions in 
bioaccumulation were associated with the longest equilibration times. Thus, up to an 
order of magnitude reduction in fish tissue concentrations may be achievable using this 
technology. However, in a field application, it will be more challenging to mix the 
activated carbon with the sediment, as compared to a laboratory setting. Therefore, a 
decrease in fish tissue PCB concentrations of 70% would be considered successful. 

The reduction in PCB bioavailability and bioaccumulation would be a long-term 
benefit. It is well established that the sorption of hydrophobic organic compounds to 
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organic carbon increases in strength over time, until the "slow" or "irreversibly" 
sorbing fraction eventually reaches equilibrium (e.g., Cornelissen et al. 1997; Hwang 
and Cutright 2002; Kan et al. 1998; Kukkonen and Landrum 1998; Leppanen and 
Kukkonen 2000; Pignatello and Xing 1996; Reid et al. 2000). The reverse process, 
namely long-term declines in sorption strength over time, has not been observed. 
Because activated carbon is extremely stable under environmentally relevant 
conditions (similar to coal or charcoal), there is every reason to expect that in situ 
sequestration of PCBs with activated carbon would be permanent. 

5.2 Dredging 

Removal of contaminated sediment has intuitive appeal: if PCBs are removed, they 
should no longer bioaccumulate in fish. However, the reality of dredging is not so 
simple, because no removal technology can remove every particle of contaminated 
sediment. Dredging is most successful in soft-bottom systems where over-dredging 
can be accomplished. Residual contamination is likely to be higher in the presence of 
cobbles, boulders, or buried debris, in high energy environments, at greater water 
depths, and where contaminated sediment directly overlies bedrock or a hard bottom 
((JSEPA 2002b). Reach 2 of Dick's Creek is not primarily a depositional environment, 
as evidenced by the abundance of riffle habitat (see Appendix A). Gravel and cobble 
substrate is prevalent in riffle areas, which would tend to decrease the effectiveness of 
dredging. 

There are well-documented cases in which the mass removal of contaminated 

sediments failed to achieve a reduction in contaminant bioavailability and 
bioaccumulation. After the removal of DDT-contaminated sediment from the 
Lauritzen Canal in San Francisco Bay, the surface sediment was rapidly 
recontaminated by material that had been left in place below docks and pilings. 
Numerous indicators showed an increase in toxicity and bioaccumulation 

approximately 16 months after dredging, and little improvement was observed even 4 
years after dredging (Weston et al. 2002). 

Voie et al. (2002) describe a dredging project in Norway in which sediment 

concentrations of PCBs were reduced by 90 percent, yet the concentrations in caged 
mussels increased 7 months after dredging. The only identified source of potential 
recontamination was the settling of fine contaminated particles that had been 

resuspended during the dredging operation. A decrease in the sorption capacity of the 
sediment due to the removal of fine organic-rich material was also postulated (Voie et 
al. 2002). 
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Sediment dredging in Waukegan Harbor, Illinois was partially successful in addressing 
sediment toxicity. Four years after dredging, sediment samples caused sublethal 
toxicity in amphipods, whereas the sediment was lethal to amphipods prior to dredging 
(Kemble et al. 2000). The Black River provides an example of severe short-term 
impacts of dredging followed by long-term improvement. After the closure of a coke · 
plant, P AH levels in sediment and liver tumors in fish declined precipitously, but re­
contamination during dredging resulted in tumor levels even higher than those 
observed prior to natural recovery. Four years after dredging, however, liver tumors 
were entirely absent in 3-year-old fish, although older fish continued to exhibit tumors 
(Baumann and Harshbarger 1998). Given the previous evidence of natural recovery in 
this system, it is unclear whether the improvement in fish condition was due to 
dredging, natural recovery, or both. 

As these case studies illustrate, the ability of sediment dredging to reduce chemical 
bioavailability and bioaccumulation is highly uncertain. The physical characteristics of 
Dick's Creek suggest that dredging has a higher likelihood of success in Reach 1 than 
in Reach 2. Whereas Reach 1 is characterized by relatively homogeneous, sandy 
sediment, Reach 2 contains many high-energy riffles with a much coarser substrate. 
There is a substantial risk that dredging in Reach 2 would achieve less environmental 
benefit than the in situ sequestration alternative. 

6. Conclusions 

Reach 2 of Dick's Creek is characterized by primarily good quality aquatic and 
riparian habitat, and fish and invertebrate community quality in this area meets the 
Ohio EPA's criteria. Dredging in this area would have profound short- and long-term 
impacts on the habitat and biological communities. Recovery would take years to 
decades, and full recovery of the biological community might not even be possible 
depending on the extent oflong-term habitat impacts. Furthermore, the effectiveness 
of dredging in controlling PCB bioaccumulation in fish is highly uncertain. 

In contrast, in situ sequestration by activated carbon addition would have few 
environmental side-effects. This technology is extremely promising based on 
laboratory studies and is expected to be effective in the field. 
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Table 1. Riparian and Aquatic Plant Species Observed in Reach 2 
Dick's Creek, Middletown, Oh io 

Scientific Name Common Name Dominant Native Invasive Aggressive Growth Habit 

Tree 

Acer negundo Box elder yes yes no yes deciduous single 
Acer saccharum Maple no yes no no deciduous single 
Aesculus glabra Ohio buckeye no yes no no deciduous single 

Carpinus caroliniana Musclewood no yes no no deciduous single 
Catalpa bignonio1des Catalpa no yes no no deciduous single 

Ce/tis ocodentalis Hackberry common yes no no deciduous single 
Crataegus sp. Hawthorne common yes no no deciduous single 
Diospyros virginiana Persimmon no yes no no deciduous single 
Jug/ans nigra Black walnut no yes no no deciduous single 

Madura pomifera Osage orange common yes no no deciduous single 
Marus alba Mulberry no yes no no deciduous single 
Nyssa sy!vatica Blackgum no yes no no deciduous single 
Platanus occidentalis Sycamore yes yes no no deciduous single 

Popu/us de!toides Cottonwood no yes no no deciduous single 
Prunus serotina Black cherry no yes no yes deciduous single 
Ouercus sp. Oak no yes no no deciduous single 
Rhusglabra Smooth sumac no yes no no deciduous colonial 
Robinia pseudoacacia Black locust no yes no yes deciduous single 
Ulmus amerk:ana American elm yes yes no yes deciduous single 

Shrubs 

Ligustrum vulgare Privet no no yes no deciduous colonial 

Lonicera maackii Amur honeysuckle yes no yes yes annual single 
Rosa multtflora Multiflora rose no no yes yes deciduous colonial 
Viburnum acenfolium Maple-leaf viburnum no yes no no annual single 
Herbaceous Plants 

Abutt!on theophrasti Indian mallow no no no no annual single, clump 
Alliaria petiolata Garlic mustard common no yes yes biennial colonial 

Ambrosia artemislifolia Ragweed common yes no yes annual single 
Boehmeria cylindrica False nettle yes yes no no perennial single 

Comme!ina comrnunis Common dayflower no no no no annual single 
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Table 1. Riparian and Aquatic Plant Species Observed in Reach 2 
Dick's Creek, M iddletown, Ohio 

Scientific Name Common Name Dominant Native Invasive A.9..9.ressive Growth Habit 

Herbateous Plants continued 

Dipsacus sy!vestri.s Teasel common no yes yes biennial, perennial colonial 
Eupatorium sp. Joe Pye weed & bonesets yes yes no no perennial single 
He/ianthus decapetalus Forest sunflower yes yes no no perennial single 
Hesperts matronalis Dames rocket no no no yes biennial single 
Impatiens pa/ltda Pale touch-me-not common no no no annual single 
Lobe/la siphilitica Great blue lobelia no yes no no perennial single 
Mentha arvens,s Field mint no yes no no perennial single 
Phtyolacca americana Pokeweed common yes yes yes perennial colonial 
Pileapumila Clearweed yes yes no no annual single 

Rudbeckia !aciniata Green-headed coneflower yes yes no no perennial single 
Verbena hastata Blue vervain no yes no no perennial single 
Verbesina altermfolia Wingstem yes yes no no perennial single 
GroundcoversNines 

Bromusspp. Brome grass common na na no annual rhizome, colonial 
Euonymus fortune/ Winter creeper no no no medium evergreen woody cl imbing vine 
Humu!us japonicus Japanese hops yes no yes yes annual herb twining vine 
Juncus spp. Rush no yes no no annual clump 
Panicum spp. Panic grass yes na na no annual rh izome, colonial 
Parthenocissus quinquefolia Virginia creeper common yes no yes annual woody climbing vine 
Polygonum spp. Smartweed no yes no no annual single, clump 
Rhus radicans Poison ivy yes yes yes yes annual, deciduous woody climbing vine 
Rubus allegheniens,s Blackberry no yes yes yes perennial herb twining vine 
Smilax spp. Greenbrier no yes yes yes annual woody twining vine 
So/idago spp. Goldenrod yes yes yes yes annual rhizome, single, clump 
Vitis aestivalis Summer grape common yes yes yes annual, deciduous woody cl imbing vine 
Aquat ic Plants 

Elodea canadensis Common water-weed no yes no no perennial single 
Potamoq_eton mse_us Curly eondweed yes no no no annual rhizome 
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Table 2. Qualitative Habitat Evaluation Index Summary for Reach 2 
Dick's Creek, Middletown, Ohio 

Location 
Qualitative Habitat Evaluation Index Qualitative 

Comments 
2000• 2001b 2004' Rating 

Area A (downstream of Yankee Road Channelized (poor channel morphology), sparse instream 
overpass). cover, riffle habitat lacking, limited riparian cover, poor 

-- -- 38 poor substrate 

Area B (upstream end of non-channelized Good channel morphology and instream cover, moderate 
area) 

good 
riparian zone width, functional riffle habitat, moderate to 

-- -- 59.5 extensive siltation/embeddedness 

Area C Gust downstream of unnamed Excellent channel morphology, good instream cover, wide 
tributary confluence) 

65.5 good 
riparian zone (north bank only), functional pool, riffle and run 

-- -- habitats. moderate to extensive siltation/embeddedness 

Area D (behind Amanda School) Excellent channel morphology and instream cover, moderate 

68.5 71 69.5 good 
to good riparian zone, high quality pools but moderate to 
extensive siltation/embeddedness of riff les 

Area E (between rail overpass and Good channel morphology, moderate instream cover, wide 
Amanda School) 

fai r 
riparian zone (south bank only), riffle habitat lacking, 

-- -- 47 moderate to extensive siltation/embeddedness 

Area F (upstream of Main Street Channelized (poor channel morphology), sparse to no instream 
overpass) 

44.5 45 fair 
cover, poor riparian cover, pool, riffle and run habitats present 

--

a. Evaluation performed by Ohio Environmental Protection Agency (Ohio EPA) during July 2000. 

b. Evaluation performed by EA Engineering, Science, and Technology, Inc. during September 2001. 

c. Evaluation performed by ARCADIS during August 2004. 

-- not evaluated 



ARCADIS Table 3 . Fish Species Observed in Reach 2 

Dick's Creek, Middletown, Ohio 

2000• 2001b 2001' 
Number of 

Percent 
Number of 

Percent 
Percent 

Common Name Scientific Name Fish Fish Population of Total 
Collected 

of Total 
Collected 

of Total 
Estimated Large Fish 

C~Qrinidae {car12s and minnows) 

Central Stoneroller Campostoma anomalum 44 10% 1 0.6% 

Common carp Cyprinus carpio 3 0.7% 5 3% 116 4% 

Creek chub Semotilus atromaculatus 19 4% 1 0.6% 

Striped shiner Luxilus chrysocephalus 5 1% 

Spotfin shiner Cyprinel/a spiloptera 14 3% 2 1% 

Sand shiner Notropis stramineus 34 7% 15 9% 

Silver shiner Notropis photogenus 1 0.2% 

Rosyface shiner Notropis rubellus 2 0.4% 

Suckermouth minnow Phenacobius mirabilis 27 6% 7 4% 

Bluntnose minnow Pimephales notatus 57 12% 13 8% 

Fathead minnow Pimepha/espromelas 2 0.4% 

Catostomidae (suckers) 

White sucker Catostomus commersoni 36 8% 3 2% 391 14% 

Northern hogsucker Hypentelium nigricans 1 0.2% 1 0.6% 

Golden redhorse Moxostoma erythrurum 20 4% 36 22% 1,897 67% 

Black redhorse Moxostoma duquesnei 3 2% 14 0.5% 

lctaluridae {catfish} 

Yel low bullhead Ameiurus nata!is 2 0.4% 2 1% 29 1% 

Channel catfish lctalurus punctatus 9 2% 6 4% 261 9% 
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Common Name Scientific Name 

Table 3. Fish Species Observed in Reach 2 
Dick's Creek, Middletown, Ohio 

2000• 
Number of 

Fish 
Collected 

Percent 
of Total 

2001b 
Number of 

Fish 
Collected 

Centrarchidae (black basses, crappies. sunfishes) 

Rock bass Amblop/ites rupestris 

Green sunfish 

Longear sunfish 

Bluegil l 

Smallmouth bass 

Largemouth bass 

Lepomis cyanellus 

Lepomis megalotis 

Lepomis macrochirus 

Micropterus do/omieu 

Micropterus salm01des 

Percidae (walleye. perch. darters) 

Greenside darter 

Johnny darter 

Orangethroat darter 

Log perch 

Etheostoma blenni01des 

Etheostoma nigrum 

Etheostoma spectabile 

Percina caprodes 

Index of Biotic Integrity (IBI) 

Modified Index of Well-Being (IWB) 

a. Fish collected by Ohio EPA (2000). 

b. Fish collected by EA Engineering (2001a). 

c. Fish co llected by EA Engineering (2001 b). 

2 

62 

110 

3 

2 

4 

33 

7.8 

0.4% 

13% 

24% 

0.7% 

0.4% 

0.9% 

0.2% 

0.2% 

1 

6 

45 

6 

1 

4 

2 

42 

7.8 

Percent 
of Total 

0.6% 

4% 

28% 

4% 

0.6% 

2% 

0.6% 

0.6% 

1% 

2001' 
Percent 

Population of Total 
Estimated Large Fish 

29 

87 

NA 

NA . 

1% 

3% 

d. This value is the estimate of the f ish population for the stretch of Dick's Creek between the unnamed tributary and Route 4. 
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Table 4. Benthic Invertebrate species Observed in Reach 2 
Dick's Creek. Middletown, Ohio 

Scientific Name 

Turbellaria 

Oligochaeta 

Helobde//a triseria/is 
Mooreobdella micro.stoma 
Lirceus 

Crangonyx 

Orconectes (Procericambarus) rusticus 
Hydracarina 

Baetis intercalaris 
Cal!tbaetis sp. 

Leucrocuta sp. 

Tricorythodes sp. 
Caenis sp. 

Anthopotamus sp. 
/sonychia 

Stenonema terrninatum 
Calopteryx sp. 

C oenagriomdae 

Argiasp. 
Macromia sp. 

Enallagma 

Corix1dae 

Rheumatobates 
Rhagove!t'a 
Sia/is sp. 

C orydalus cornutus 
Cheumatopsyche sp. 

C eratopsyche morosa group 

Hydropsyche depravata group 
Hydroptila sp. 

Peltodytes sp. 
Berosussp. 

Dubiraph1'a vittata group 
Stene/mis sp. 

Gyrinussp. 
C eratopogonidae 

Ablabesmy1'a mallochi 
Chironomidae 

Chironomus sp. 

Chironomus (C.) decorus group 

Conchapelopia sp. 
Corynoneura /obata 

Cricotopus (C.) sp. 

C ricotopus (C.) bicinctus 

Cricotopus (C.) tremulus group 

C ricotopus (lsocladius) sylvestris group 
Cryptochironomus sp. 

Dicrotendipes neomodestus 

Common Name 

Flatworms 

Annelids 

Leech 
Leech 

Aquatic lsopods 
Amphipod 

Crayfish 

Water Mites 
Mayflies 
Mayflies 

Mayflies 
Mayflies 
Mayflies 

Mayflies 
Mayflies 

Mayflies 
Damselfl ies/Dragonflies 

Damselfl ies/Dragonflies 

Damselflies/Dragonflies 
Damselflies/Dragonflies 

Damselflies/Dragonflies 
Boatmen 

Water Strider 

Broad-shouldered water striders 
Alder/lies 
Dobsonflies 

Caddisflies 
Caddisflies 
Caddisflies 

Caddisflies 

Crawling water beetles 
Water Scavenger Beetles 

Riffle beetles 

Riffle beetles 
Small whirligig beetles 

No-See-Urns/Biting Midges 

Aquatic Midge 
Midge 

Midge 

Midge 

Midge 
Midge 

Midge 

Midge 

Midge 
Midge 

Midge 

Midge 

2000• 
Quantitative Qualitative 

2 

83 

10 

4 1 

449 

13 

33 

10 

379 

207 
103 

17 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

2001b 
Quantitat ive Qualitative 

65 

71 

2 

97 

2 

24 

95 

3 

11 2 

224 

16 

+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
10 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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Table 4. Benthic Invertebrate species Observed in Reach 2 
Dick's Creek, Middletown, Ohio 

Scientific Name 

Dicrotendipes simpsoni 
Glypototendipes (G.) sp. 

Hayesomyia senata_ 
Larsia sp. 

Nanocladius (N.) di5tindus 
Nanocfadius (N.) minimus 

Nilotanypus fimbriatus 
Parachironomus sp. 

Parametriocnemus 
Paratanytarsus sp. 

Polyped1!um (P.) fa/lax group 
Polyped1lum (P.) 1/linoense 

Common Name 

Midge 
Midge 
Midge 

Midge 

Midge 

Midge 
Midge 
Midge 

Midge 

Midge 

Midge 
Midge 

Polypedilum (Tripodura) haltera!e group Midge 
Polypedilum (Tripodura) scalaenum group Midge 
Polypedilum flavum 

Procfadius (Holotanypus) sp. 
Pseudochironomus sp. 

Rheotanytarsus sp. 

Rheotanytarsus exiguus group 

Tanypus neopunctipennis 
Tanytarsus glabrescens group sp. 7 

Tanytarsus guerius grp. 

Thienemanniella xena 
Thienemannimyia grp. 

Hemerodromia sp. 
Anopheles spp. 

Physella sp. 
ferrissia sp. 

Corbicula fluminea 
Musculium sp. 
Pisidium sp. 

Sphaerium sp. 

Total Number of Taxa 

Total Number of Organisms 

Invertebrate Community Index (ICI) 
Qualitative EPT Taxa 

a. Ohio EPA (2000) 
b. EA Engineering (2002) 

Midge 

Midge 
Midge 

Midge 
Midge 

Midge 

Midge 

Midge 
Midge 
Midge 

Shore/Brine Flies 
Mosquitoes 
Tadpole Snail 

Freshwater Limpet 

Asian Clam 

Fingernail Clam 
Pea Cockle 

Pea Clam 

2000• 
Quantitative Qualitat ive 

34 

155 

17 

52 

8 

17 

34 

86 

69 

293 

17 

8 

8 

2 
3 

52 
2153 
34 

9 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

2001 b 
Quantitative Qualitative 

96 

176 

32 

16 

96 + 

32 + 

16 + 
32 + 

+ 
432 + 

176 + 
15 + 

256 
240 + 
38 + 

+ 

+ 
3 + 
4 + 

+ 

52 
2375 
32 

12 
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Figure 1 
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Aerial Photograph purchased from lntraSearch Inc. 
Image is a 2003, .61 meter, full color aerial 
photograph georectified to UTM Zone 16N 
NAD83 Meters. Positions may vary in accuracy 
due to scale differences between the data sets. 
Spatial information is meant for general reference 
only. 

Base Data are projected to: 
Lambert Conformal Conic projection, 1983 North 
American Datum, Local coordinate grid State 
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Spatial information is meant for general reference 
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Figure 3 
Land Use 
Reach 2 
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Commercial/Industrial/Public - 59 Acres 

.. Deciduous Woodland - 123 Acres 

Other Open Land - 21 Acres 

7 Residential - 113 Acres 

.. Surface Water - 9.5 Acres 

Transportation Corridor - 28 Acres 
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(All acreage calculations are estimates) 

Aerial Photograph purchased from lntraSearch Inc. 
Image is a 2003, .61 meter, full color aerial 
photograph georectified to UTM Zone 16N 
NAD83 Meters. Positions may vary in accuracy 
due to scale differences between the data sets. 
Spatial information is meant for general reference 
only. 

Base Data are projected to: 
Lambert Conformal Conic projection, 1983 North 
American Datum, Local coordinate grid State 
Plane Ohio (south) FIPS 3402. 
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Figure 4 
Non-channelized 
Landscape 
Dick's Creek 
Middletown, Ohio 

Extensive canopy cover 
over creek 

Gravel shoreline and 
wooded riparian zone 

Low-lying floodp lain 



ARCADIS 
Figure 5 
Channelized Landscape 
Dick's Creek 
Middletown, Ohio 

Mowed berm separates 
Excello Trailer Park from 
Dick's Creek near Main 
Street overpass 

No riparian cover, low 
complexity of in stream 
habitat 

Riparian vegetation 
includes grasses and 
Japanese hops (Humulus 
japonicus), an exotic 
invasive species 
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Large sycamore 

(Platanus ocddentalis) 

Tree community 

Figure 6 
Riparian Trees, 
Non-channelized Area 
Dick's Creek 
Middletown, Ohio 

Sycamore roots provide 
bank stability and high 
quality instream cover 
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Dense understory of Amur 
honeysuckle 

Figure 7 
Exotic Invasive 
Vegetation 
Dick's Creek 
Middletown, Ohio 

Amur honeysuckle 

(Lonicera maackii) 
Dominates the understory, 

displacing tree saplings 
and native shrubs 

Wintercreeper(Euonymus fortunei}, 
an escaped ornamental groundcover 
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Great blue lobelia (Lobelia syphilitica) and Virginia creeper 
(Parthenocissus quinquefo/ia), on steep stream bank 

Figure 8 
Native Herbaceous 
Vegetation 
Dick's Creek 
Middletown, Ohio 

Forest sunflower 
(Helianthus decapetalus) 

Clearweed 
(Pi/ea pumila) 
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Figure 9 
Aquatic Plants 
Dick's Creek 
Middletown, Ohio 

Common water-weed 
(Elodea canadensis) 

Curly pondweed 
(Potamogeton crispus), 

an invasive aquatic species 
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Figure 10 
Conceptual Model of Stream Incision 
Dick's Creek, Middletown, Ohio 

A. Nonincised Stream 

terrace floodplain terrace 

bankfull channel 

B. Incised Stream (early widening phase) 

terrace f loodplain ~ terrace 

---►I 

terrace 

\ r---.--'I 

incised, widening channel 

C. Incised Stream (widening phase complete) 

terrace 
+- floodplain ~ 

e­:, ---·~ 
I channel 

terrace 

Source: Federal lnteragency Stream Restoration Working Group (1998) 
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Appendix A 

Qualitative Habitat Evaluation 

Index (QHEI) Photographs and Field 

Sheets 
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Appendix A 
QHEI 
AK Steel 
Middletown, Ohio 

QHEI Location A 
(Note: pipe appears to be 
drain tile from farm field) 

QHEI Location B 

QHEI Location C 
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Appendix A 
QHEI 
AK Steel 
M iddletown, Ohio 

QHEI Location D 

QHEI Location E 

QHEI Location F 

2 



~ Qualitativ~ Habitat Evaluation Index Field Sheet . QHEI Score:~ 

Stream ts;, \c.':, River Code: __ ,__RM: 

Date ':Q-\7.c.. ... \ Location-,-.0:..---,------------------------------
Scorers lnitip!s: iaM-S / (_ /\M' -,comments, _______ ~---------~--------
1j SUBSTRATE (Check bNLYTwO Substrate TYPE BOXES; Estimate% present}; 
TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY 

. 00,BLDR/SLES[1DL- -- 0 0-,,C:RAVEL[7J -- __ Check ONE (OR 2 8: AVERAGE)Check ONE (OR 2 Ii AVERAGE) 
. ~ 00-80ULDER[9] __ □ ct:SAND[SJ Zf,.. _D-UMESTONE[1] SILT: □ -SILTHEAW(-2] 

O(ll(e\<P O □-COBBLE [BJ __ 0 0-BEDROCK[SJ __ 0 ·TILLS [1] · , if'.'s1LT MODERATE [·1J Subsrr.He 

~ 010-HARDPAN 141 ~- o □-DET. RITusI3I _ -. 'o -WETLANDS[OJ o •SILT NORMAL [OJ [I '° f) 
O □-MUCK [2] __ 00-ARTIFICIAL[DL- _ ilf.HARDPAN [OJ _ _ _ . 0 -SILT FREEl1]_ _ (l) 

O 0-SILT [2] __ 0 -SANDSTONE [OJ EMBEDDED O ·EXTENSIVE [·2] Max 20 
NOTE: (Ignore sludge orig·1nating from point-sources; . □ -RIP/RAP (OJ NESS: '"MODERATE [·1J 
score on natural substrates) 0-5 or More [2] 0 ·LACUSTRINE [OJ O •NORMAL [OJ 
NUMBER OF SUBSTRATE TYPES: 8·4 or Less [OJ O •SHALE [-.1] 0 ·NONE [1J 
COMMENTS,_~---------------·COAL FINES [-2,_ _____________ _ 
2] INSTREAM C_OVER (see back for instructions for additional cover.scoring method)_ AMOUNT: (Check ONLY One or 

· · Cover 
TYPE: (Check AflThat Apply) Check '2 and AVERAGE) ~ 

0 _UNDERCUT BANKS [1] 0 _PDOLS> 70 cm [2] □_OXBOWS, BACKWATERS [1] 0 ·EXTENSIVE> 75% [11]. IP7 
i!f_OVERHANGING VEGETATtON [1] ·~_ROOTWADS [1] O_AQUATtC MACROPHYITS [1J- □··MODERATE 25·75% [7] ~ 
□ _SHALLOWS (tN SLOW WATER) [1], 0 _BOULDERS [1] . , □_LOGS DRVIOODY DEBRIS [1) wf'; SPARSE 5·25% [3] Max 20 
0 .....:,ROOTMATS [1] COMMENTS: _____________ ~--=~ , 0 • NEARLY ABSENT< 5%[1J 

3] CHANNEL.MORPHOLOGY: (Check ONLYDne'PER C.ategory DR check 2 a.nd AVERAGE) 
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATIONS/OTHER 
0 · HIGH [4] 0 • EXCELLENT [7J O • NONE [6] 0 · HIGH (3J O • SNAGGING O • IMPOUND. 
0 · MODERATE [3] . 0 · GOCD [5] 0 • RECOVERED [4J K-MODERATE [2] 0 • RELOCATION O • ISLANDS 

. ;;,-I.ow [2] D • FAIR (3] ~ RECOVER NG [3J O'' LCW [1] llr- CANOPY REMOVAL O · LEVEED 

Channel 

[i]J 
Max20 

0-NONE[1] .IQ-°POCR [1] 0 · RECENT OR NO Ii;· DREDGING . 0 • BANK SHAPING 
RECOVERY [1] 0 • ONE SIDE CHANNEL MODIFICATIONS 

C0/11\\EJffi:,_· --~---------------
' 4]. RIPARIAN ZDN~ AND BANK EROSION-(check ONE box per bank or check 2 and AVERAGE per'banki° *River Right Looking Downstream* 

RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) . BANK EROSION m arian 
L R (Per Bank)- L R (Most Predominant Per Bank) L R · . L R (Per Bank) ~P 

0 o · -Vi1DE > SO'n [4] , .' :' p_jlr-FOREST, SWAMP [3] □.. D'CONSER.VATION TIULAG.E·J··1J.· . .-z__□ D ·NONE/LITTLE [3J . . ;£·.•.·. ,, 
\ 0 0 · MODERATE 10-SOrn [3] ,tR:1-SHRUB OR OLD FIELD [2J D'iURBANORINDUSllllAL[Dr )rl')f) ·MODERATE [2J ~. / 
\ . □~ -NARROW 5-10 m [2] ~ O·RESIDENTIAL,PARK,NEW FIELD [1] ·OPEN PASTURE,ROWCROP10] 0 O·HEAVYISEVERE[1]Max ID ., 

0 o· · VERY NARROW <5 m[1J O O ·FENCED PASTURE [1] o. 0o>MINING/CONSffiUCTION [OJ 
,!il o· · NONE [OJ 
COM·. 
MENTS: _________________________________________ _ 

5.]POOUGLIDE AND Rl_FFLE/RUN QUALITY Pool/ 
_Mlv(_ DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!} Current 
(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (!;:heck· All That Apply) 
0, ,tm [6] o· -POOL WIDTH > ,RIFFLE WIDTH [2] o· -EDDIES[1J " . 0'-TORRENTIAL[-1J 
D • D.7·1in [4] -Jll·POCL WIDTH= RIFFLE WIDTH [1] O'·FASTl1] O"·INTERSTTTlAL[-1] 
~0.4-0.7rn [2] Jllll--POCL WIDTrl< RIFFLEW. [OJ □- -MODERATE [1J o· ·INTERMITTBlll-2] 

m 
Max 12 

D • 0.2· 0.4m [1] . J!l:0SL(JW [1J . 

~--,~~-':' J.!'.OOL=Dt_ COMMENTS:-=:--c:~~-~~-~~=~-=-------------------~- __ _ 

CHECK ONE OR CHECK 2 AND AVERAGE 
Riffle/Run 

RIFFLE DEPTH \l/-~. RUN DEPTH. RIFFLE/RUN S.UBSTRATE RIFFLE/RUN EMBEDDEDNESS 
0 ·•Best Areas >10cm [2J ~ > 50 [2] □·STABLE (e.g.,Cdbble; Boulder) [2] ~NONE [2] 
D • Best Areas 5-10 crn[1] 0 · MAX , 50[1] □·MOD. STABLE (e.g.,Large Gravel) [1J ~- LOW [1] 

~ 
Mnx 8 

0 · Best Areas < 5 cm O·UNSTABLE.(Fine. Gravel·,Sand) [OJ O • MODERATE [OJ 
i.l>[RIF.FLE•OJ O • EXTENSIVE ['1] 

CDMMENTS: _____________________ ,i., • NO RIFFLE [Metric=O] 

6] GRADIENT (fVmi): S.&lDRAl,NAGE~,/\REA (sq.mi.): if q§ %POOL: I 
"Best areas must be large enough to support a pop'ulation of riffle-obligate fish species. %RI FFLE:~I ==: 

EPA 4520 

%GLIDE: I I DO I 
%RUN: 

Grndient 

[i1 
Max IO 

7/16198 

\ 



· , . Major Suspected .Sources of Is Sampling Reach Representative of the Stream (Y/N)~ If Not, Explain: ______________ 
7

lmpacls (Check All Thal Apply): 

· Nooe □ 
Industrial 

WWTP 
Ag 

Livestock o 
Silviculture o 

Construction O 
Urban Runo 

0 II . II . Geac D;s<aawc Wale, Clalfy, WaM sago, Caaa,,-% o.,,. 

I 
First 

'- Sampling Pass . L__'.__::__-==--'-==-~==--==-c---==-~.1 
. . Stream Measurements: 

CSOs O 
Suburban Impacts o 

Mining □ 
Channelization 

Ripalian Removal 
' landfills i 

SubJe_ctrve Aesthetic Average Av. Bankfull Bankfull Mean W/D Bankfu/1 Max 
Ratrng , Rating Width Width De th . Ratio De th 

Floodprone Entrench Natural O 
Damso 

Other Flow Alteration O (h10). G d' [· (1-10) ,_, , , 1 , , / : 
Area Width Ratio 

ra 1en . l'O • , /: , , z:, , · 
0 - low, O - Moderate O -High : 0 : "' · :· : ~ : 

• I , ,. fl 

i. Jihh.Jii '70"'"\ 
/ 'N 

~-
vJ, o µ .,t · r( 

f2) t,4;,'l¼r'\ ~~ 

lnslruclions for Scoring the Alternate Cover Metric: E~;h Cover Type Sh0uld Receive a Score of Between O and 3, Where: 
0 - Cover type absent: 1 - Cover type present in very small arnourits or if i;nore common q{ marginal quality; 2 - Cover type 
present in mod era le amounts, bul nol of highest quality or in small amounts of highest quality; 3 - Cover type of highest quality in 
mod era le or greater amounts. Examples of highest quality cover include very large boulders in deep or fast waler. large diameter 
logs that are stable, well developed roolwads in deep/fast waler, or deep, well-defined, functional pools. 

other: _____ o 

< 
1 

' \ 
( 

-.--
iF~l1 f~L 15 Slream·Ephemeral (NO pools, 
1Y L7", totally-dry or only-damp spots)? 

rrflt r;'''J Is There Waler Upslream? 
L'1:', b!J. How Far.~ 

rm IJ7.· 
!.'c,,! __ , L . ...1! 

fi''"l! f=il 
Is There Wale~se Downstream? 
How Far:~ 

1, Drj Cl,w;;-~J MogHy t·M1<r<t 

non
-
resp
onsi
ve



. ~ Qualitative Habitat Evaluation Index Field Sheet QHEIScore:~ 
·Ri\l,er C:Ode:·. RM: __ Slream, _______ . __________________ _ 

Date"ff/i7'Jo~ Locatiori - - ·. · : 

S_coiets lnitiafs:..fi.i;S;· CAM ·comments,_. --------'·-----------------
1) SUBSTRATE (Ch~cK ONLYTWo Substrate TYPE BOXES; Estimate % present'}; 
TYF'E POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN .··. . . SUBSTRATE QUALITY 
OiJ-BLDRISI.BS[1DL--- 0 0-GRAVEL [7] ____ Check ONE (OR 2 ll: AVERAGE)Check ONE (OR 2 ll: AVERAGE) 
□.· 0-BO_ULDE.R [9) --. _. 00-SAN□.[6] . _ -.. _ □ ·LIMESTONE [1J SILT: . D;,SILTH£AW ... (-2] 
r:'J 0-COBBLE [BJ __ D ,a,:1:iEDROCK[5J .::Ji?.. J1I:?. 0 ·TllLS [1] VJ'·SILT MODERATE [·1J Substra<c 
OD-HARDPAN [4] __ D P-DETRITUS[3] _ -... -. ·. D -WETi.ANDS[OJ . , . . D ·SILT NORMAL [OJ (13--"~ 
O □-MUCK {2J O 0-ARTlFICIAL[DL-. .::..:..:__ ~HARDPAN [OJ ___ _;_ ..Q ·SILT FREE11.J _--"- . Jf 

. D~SILT [2] ,/£, 7,D □ -SANDSTONE [OJ EMBEDDED D ·EXTENSIVE [·ZJ Max 20 
i'-iciTl:l: (lgn:ire sludge originating frOm p.oint•sources; 0 -RIP/RAP [OJ NESS: ci- ·MOD ERA TE [· '1 J · 
score on nalwral substrales) 0-5 or More [2J D '.LACUSTRINE [OJ O -NORMAL[0] 
NUMBER.OF SUBSTRATE TYPES: 13-4 or Less [OJ CJ-SHALE [-1] D -NONE [1:J------c-

--~--G-JMIAEN'f~ -COAL FINES [-2 . -
ZJ I_NSTR.EAM COVER {se·e back for instrue;tions _for additional cover scoring_ method) AMC?~NT:_ (c;:~eck ~N) .. Y One or Covi::r 

. TYf:>E: (Check All That Ap_ply) . . . . check 2 .and AVERAGE) [El 
~UN_DERCUT BANKS [1] 0 _POOLS> 70 cm [2] □_OXBOWS, BACKWATERS [1) IIJ"C EXTENSIVE> 75% [11] r-.-1

1
· [ 

~__;_OVERflANGING VEGETATION [1] 'Q.-_RDDTWADS _[1] O_AQUATTC MACROPHiTIS [1] . D • MODERATE 25-75% [7J . fil.J.J 
0 -· _,HALLOWS (IN SLOW WATER) f1 J, 0 _BOULDERS [1] .. □-· _LOGS OR WOODY DEBRIS [1] 0 • 5PARSE_S'.25% [3J M,x 20 

J,b _..$:~~.RDOTM:A,i:S [1 t. CO_MMEN_TS: . c O--NEA1<1:'rAllSEnT<5%[~ 
- - --_3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE) 

.;;]13UOSII)', DEVELOPMENT .. CHANNalZATION STABILITY . MODIFlCI\TIDNS/OTHER 
d -HIGH [4] D ' EXCEU..&IT [7] 0 - NONE [6J O • H_IGH f.ll O - SNAGGING p · IMPOUND. 

~DDERATE[3J ~GOOD [5] Q""RECOVERED [4] ~/KJDERATE]2J : 0 - RELOCATION . □.· ISLANDS 
0-LOW[l] . 0-- FAIR [.lJ □- RECOVERING [.l] 0:' l.QW[1J D • CANOPY REMOVAL □· LEVEED 
□-NON1;(1] . O·POOR[1] □ -RECENT ORNO . . □ -DREDGING .0-BANKSHAPING 

RECOVERY [1J O 'ONE SIDE CHANNEL MODIFlO.TIONS. 

Chui-me.I 

fffi] 
Max 20 

CO/MllcWl;i:_' _____ ~~------------ . . . _. 
4], RIPARIAN !ONE AND BANK EROSION-(check ONE box perbankorchecl<.2 and AVERAGE per bani<) *River Right looking Downs!rea.,r,*. 

RIPMl_AN WIDTH ' . FLDO? PLAIN OUAUTY !PAST 100 Meter RIPARIA/'h . BANK EROSION. Ri Minn 
L R (Per Bank) L R (Most Predominant Per Bank) L R. · ' L R (Per Bank) ~:cm 
0 O"-WIDE s 5Cxn [s] . 'lj!l.O·FOREST, SWAMP [3J . . .. D □'CONSERVATION TIUAG_E.[1l . D 0-NDNE!I.JllLE[3J i [zsl ·. 

· ~-MODERATF.10-SQ-n (3] D J\l!·SHRl:JB OR OLD FIELll [2] ~URBAN•O.RINDUS1RIAL[Or ~-If-MODERATE [2J l!::c:;=:;'. 
0 O' -NARROW 5-10 n1 [2] D 0-RESIDENTIAL,PARK,NEW FIELD [1J . :COPEN PASJ1JRE;ROWCROP [OJ O O ·HEAVY/SE\IERE[1] Max IO 
O o · -VERY NARROW ,s m[1] D D -FENCED PASTURE [1] □-,□ ;.MJNIN~7CONSTRUCTIO~(Oj 
OO'·NONE[OJ 
COIi,· . 

MENTS: ____ ... ·. · .• •• . ·------------------"'-------'----------
5.]PbOUGLIDE AND RI_FFLE/RUN QUALITY Pool/ 

· MW... DEPTH MORPHOLOGY CURRENT VELOCITY [POOLS &RIFFLES!] Current 
(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Chec;lc Al/That Apply) 
0 · >1m [6] ~-POOL WIDTH > RIFFLE WIDTH [2] .. □··EDDIES[1J • 0'-JORRENTIAL(-1] 
0 • D.7-1m [4J -0 ·POOL WIDTI-1 • RIFFLE WIDTI-1 [1J . lil"";FAST(1] □--1~·1] 
~ 0,4-0.7m [2] □- ·POOL WIDTri< RIFflEW. [OJ O"·MODERATE [1] o_· -11-!TERIIJTTcNT[-2] 
0, 01-0.4m [1] !'l" 0SLOW [1] . 

[[] 
.Max 12 

0 :.._'_ll_·~-11: Jl'.OOL=D)_(OMMENTS:.,..,-=-= __ -cc=-==-=....,.,--'cc===-=-------'------'----
. ----- .. -------

CHECK ONE bR CHECK 2 AND AVERAGE. 
RIFFLc DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE -RIFFLE/RUN EMBEDDEDNESS 
D-_.8;,\Areas ,10 crTI[2] D - MAX> .50 [2]. 0-STABLE{e,g.,Cobb\e; Bo□ lder) [2,l. D _. NONE' [2] 
.0- Best An,as 5-10 cm[1] l;r-WX, 50[1] . -~MOD. STABLE (e:g.,Large Gravel) [1] CT- LOW [1] 
J'.l!:· Best_Areas, 5 cm · 0-UNSTABLE.[Fjne.Gravel,Sand) [OJ . 0 - MODEF\ATfa[O] 

iRIFFLE=D] d- EXTENSIVE [;i] 
COMMENTS: _____ ~-~------------'-__l-> · NO RIFFLE [Metric=□] 

Riff!e/Rti-ri 

[DJ 
M.:ix 8 

"Gradient 

w 
6] GRADIENT (fVmi): 6:,(,LDRAINAGE,~REA (sq.mi.): ':f 'f Jii · ¾POOL: I S: ~-;..;· · M JCT I ¾GLIDE:\-&§; i75 ax 

'~BeSt areas mUst be large enough to support a pop'ulatia~ of r,tr1e-obligate fish species. %RIFFL_E:j ·, D I ¾RUN: I lb I 
EPA 4520 7/16198 



. . . . ·. . • . · / . f · Malor Suspected Sources of 
Is Sampling Reach Representative of the Stream (Y/N) ___ If Not, Explain: -------~----+-----'-llmpacts (Check All That Apply): 

= ==-=====================ti =:=21· I 
Noneo 

. industrial 
WWTPo 

Ag 
Livestock o 

Silvlculture o 
Cor,structlon o 

Urban Runoff 
CSOs1J 

Suburban Impacts o 
Mining □ 

Channelization o 
Riparian Removal o 

GE Distance:· ar. u,s . . Canoby -% Open• 
r c1ar1tv: . vvater ;:;r.aae. . .·. [ . . ·. ..I 

tan. ce: W ate 

. . . I 
. . I ... · . . . . .•· . 

,,,, . . . . I.,, e,,_ W II r~ . II '""''''·"''"~ s,,,,m M,as,,,.,,,~ """""" MM ~ 0001,,,, •Mo - \ .. • ... · . ·. Av: Bankfu!IBahkfull ,~ecJn Ratio . De th , . rea I 
· ·. · · · · Average Width De ' , · ., 0 

1 

; · , . . Aesthetic Av':':rage . · De 'th , 1 l : cc. : 

1 

Sub1e_ct1v" Rating · W1dl , _ 
1 

: 

Rating , . (1-10) ~(() : C-. '~ 

Water Gladly: Water Stage: 

(1·
10

) · Gradient: ·. Hi h ·· ' 
L O • Moderate, 0 • 9 0- ow. . . 

.;;: 
~-'-----. "' .... ~.-

\ 

. <:; ,..., 

-~~ '::c: · . "), 

3..;. f \\ 

\,\ 

~ !f \ 
'\ ,\ 
( ,\ 

k-

. l\ .\.\,,,J 4'(-'-'•-, I . 

h\ ~/) 

' . Landfills d 
· Natural O 

.Damso 
Other Flow Alteration o 

Olher:. ____ ~O 

\ \ 
0~ 

.·. ~ 

/'(' 

~ 

lnstrudions· for ~coring the-Al.ternBt_e:,-C>over _M:=~nc: ac ... __ vi(jype .~·h6u!d R_eceive· ;;;fScore-C?f Betw:~~-rl''~ ·mi1·3; V\!he_r~~ [ . { 
0 - Cov~r type absent; 1 - Cover type_ pr_~s?'nt.m_ very:.small_ a ,o~ts _·or 1f more _c~1r:iman. c,f r;narg-ina_l quct_ty-; .,2 _-. ~L"~ver trr.e ., ... _ __! 

present rn moderafe amou.n_ts, ·.b· ut n_m ~J_·?11g __ h~s;t·qual1.ty·o·r 111 m. , ... amou.nts of highest qu_G\lty; .. 3_~- C9ver ty. p.e -ot _highe3t q~;a!i!V In _:!· 

moderate or greater ~~mounts. Exa_mpi~s- of h1_gnest qu2!ity co er- ndude very Jarqe to:.1!der~ in cteep or fasf: wc.,~er, large d12.rr1e1er-j 
logs that are stable, well develop·ed fOO(WBds in dE:ep/fast- wa! r,- r deep, we!l-delrned, fu·ncliona_! pools.. _ ; , 

- ' . ' 

. ..,-- . 

v 

\:'eS .NQ-. 
i-~11. • lfi! · is Slrearn ~Phem·era) (No pciols, 
l!:.:!L l!,~to!al!y dry-o_r onfy-damp-spols}? 

Jr'·F'J ,091,l 

f~ fCJ 
~11=i1 

fs There Waler lJPsi"r8am7 
How Far: · 

fs There Wa!er Close Downstream? 
How Far: 

1, Dry Cr,1rnicJ Mc9Hy thi·,u1t 



~ Qualitative Habitat Evaluation Index FieJd Sheet . QHEl Score:~· 

Riv.er Code: RM: Siream _ __,_Q~,'(__~\l-~b~(~r.~=~\~L~-----------------'---­
.Oate~ l?p,.,/ Locatlon,_;___j"""':.......---------------'--------------

:-"Soorers lnl~ials: · ~ <.A..""' ·Comments _____ _;__-'------------------
1·1 Sl)BSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate¾- present); 
TYPE POOL RIFFLE· POOL RIFFLE. SUBSTRATE ORIGIN . SUBSTRATE QUALITY 

00-BLDR/$LBS[10~-- 0 0-GRAVEL[l] __ -.:<> Check ONE (OR 2 8: AVERAGE)Check ONE (OR 2 Et AVERAGE) 
-~.- ' . 
OD-BOULDER [9] __ CJ CJ-SAND [SJ _ 0 ·LIMESTONE [1J SILT: ~SILT HEAVY' [-2] 
no-COSBLE [8] -- CJ 0-BEDRDCK[S] __ mi:::TIU.5 [1] . 0-SILTMODERATE [·1] 

Ofll'.HARDPAN [4] ~-· _ CJ CJ-DETRITUS[3J __ 0 ·WE:Tl.ANDS[DJ . . 0 -SILT NORMAL [OJ 
f)b;MUCK[2J __ OCJ-ARTIFJCIAL[DL.... _.1!:·HARDPAN[OJ . _ ·. O-SILTFREEl1J_. 

~D•Sll.T[2] .!><5_ 0 ·SANDSTONE [CJ EMBEDDED O •EXTENSIVE [·2] 
-·:-~TE;:. ·('!gno;e_ sludge orig'inating from point~sources; 0.-R/P/RAP [O] NESS: ·.□ :.M.ODE:RATE !-1 J 

~core on natural <ubstrales) 0-5 or More [2] 0 ·LACUSTRINE [OJ · ¥NORMAL (OJ . 

Substr..Jlt! 

[@ 
Max 10 

NUMBER.OF SUBSTRATE TYPES:. C!R or Less [OJ O'•SHALE [·.1] 0 -NONE [ 
~---"C""Qm!I.MEl+f+ ___ . . . . ·. · . -COALFINES [·2) _______ _:_ ______ _ 

2.HN.STREAM COVER (see back for instructions for additionaf cove·r scoring·method} AMOUNT: (Check ONLY One or C 
TYPE: (Check A//That Apply) · · · · check 2_and AVERAGE) over 

~-· UNDERCUT BANKS [1) · O_POOLS> 7D cm [2J O_OXBOWS,BACKWATERS [1) "llf- EXTENSIVE> 75% [11] . [I ib \] 
@c_DVERHANGING:VEGETATION [1] Cil-._ROOTWADS [1] O_AQUATTC MACRDPHYTIS [1) □··MODERATE ZS-75% [7] 
O_SHALLDWS (IN SLOWWATER)[1), □-· BOULDERS [1) . _.i;r_LOGS DRWDDDY DEBRIS [1J □ •SPARSE 5-25% [3] Mox 20 

""'1:1_.RDDTIMTS[1J COMMENTS: . . , 5 0-NEARLYABSENT<5%[1] 
3] CHANNEL MORPHOLOGY: (Check O.NLY □ne PER Category OR check 2.andAVERAGEJ. . 

SINUOSITY DEVELOPMENT CHANNELIZATTON STABILITY . MODIFICATTONS!OTT'!ER 

0 • H!Gl, [4J ,Iii· EXCELLENT [7J ~NONE [6] lit- HIGH [3i CJ - SNAGGING O • IMPOUND . 
. l&'""MODERATE[3J o' GOOD [5J O · RECDVERED [4] 0-00DERATE.!2] 0 - RELOCATTON O · ISLANDS 

t,- LOW [2J O • FAIR [3] CJ : RECOVERING [3] 0' LOW [1] . 0 • CANOPY REMOVAL O • LEVEED. 
O ·NONE[1) 0 • POOR [1] 0 · RECENT OR NO . ;. O· DREDGING . . 0. · BANK SHAPING 

C!umnd 

mJ 
Max 2.o· 

RECOVERY [1] 0, ONE.SIDE CHANNEL MODlflw\TIONS 

· COIIMEN1S:_· ----~-------~-----
: cl]. RIPARIAN ZONE AND BANK EROSION-(check ONE bbx per bank or check 2 and AVERAGE perbank) *River Right Looking Down.strenmf· 

RIPARIAN..Y{IDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANK EROSION Ripnrlan 

L R (Per Bank) L R (Most Predominant Per Bank) L R ' L R (Per Bank) ~ 
0 ~½1DE >sa'n [4]. 0 ~OREST, SWAMP [3] . 0 □-CONSERVATION 171.UGE:[1] 0 !lpNONEi'LmlE [3] [76] 
0 0 -MODERAtE 10-SQ-n [3] ,.rO·SHRijjj DR OLD FIB.D [2] □- □;-URBAN OR INDUS11\IAL [OJ ,S'O ·MODERATE [2J • ' 
-iQV'·NARROWS-10 m [2] 0 !l:t,RESIDENTIAL,PARK,NEW FJB.D [1] 0 CT ·OPEN PASTilRE,ROWCROP [OJ O O -HEAVYISEVERE[1] Max iO 

0 o· -VERY NARROW ,5 m[1] 0 0 -FENCED PASTURE [1] o>O-MININ~/CONSTRUCTTO~ [OJ 
d O'. NONE[O] 
COM• . 

:,;'i\ENTS:'----------------------'----~---'-------~-----
.,;.JPOOUGLIDE AND RIFFLE/RUN QUALITY 

MPX. DEPTH MORPHOLOGY 

(Check 1 ONLY!) 

Cl- ,1 m [6] 
~0.7-1m [4] 

. O · 0.4-0.?m [2] 

. 0 · 0.2-0Am [1] 

(Check 1 or 2 & AVERAGE) 
~POOL WIDTH >·RIFFLE WIDTH [2] 
. 0 ·POOL WIDTH= RIFFlEWIDTH [1] 

o· ·POOL WIDTH< RIFFLEW. [OJ 

Pool/ 
CURRENT VELOCITY [POOLS & RIFFLES!) Current 

(Check" Al/That Apply) 
o· ·EDDIES[1] • O'·TORRENTIAL['1] 
O":FASTlJ] O"·ltITT:RSlTTlAL[-1] .. 

...;,··MODEPATE [1J O' ·llfilRMITT1:Nlt2J 

··[]] 
Max 12 . 

O" 0SLOW [1] 
0 · , 0.2rn [POOL=O] COMMENTS:_-c:------:c,-',-,--,---------------'-'--- --- ----. -~---- ------

CHECK ONE OR CHECK 2 ANO AVERAGE· 

RIFFLE DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE '. RIFFLE/RUN EMBEDDEDNESS 

□ •'Bert Areas >10cm [2] O ·WY.; .50 [2] 0-STABLE (e,g,,C6bble-; Boulder) [2] CJ -·NONE [lf 
~- Best Areas 5·10 cm[1] tlr: WY., 50[1] ~06. STABLE (e.g.,Large Gravel) [1] o:- LOW [1] 

D • Best Areas , 5 cm · 0-UNSTABLE.(Fine Grav.el·,Sand) [p] "S:'" MODERATE, [OJ 
[RiFFLE=D] 0 - EXTENSIVE ['1] 

COMMENTS: _____________________ ~- ND RIFFLE [Metric=OJ 

6] GRADIENT (fVmi): !b,~ORAINAGE,~REA (sq.mi.): ~t,:6 %POOL: \ 
%RIFF• LE:i 

"Best areils must be large enough to support a l)op'ulabon of rifrle-ob!igate fish species. . 

EPA 4520 

6""" 1 ¾GUDE: 1 w5 
z.<> I ¾RUN: I 10. 

Riffle/Run. 

[J} 
Max 8 

Gradient 

rn 
MM ·10 
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. , . . . ,·.. . , .. . . . · / . . · ·• Major Suspected 0ources o\ 
Is Sampling Reach Representative of the Stream (YIN)_✓_ I If Not, Exp lam: --~--------i-c------.1lmpacts (Check All That Apply):· 

None.□ 
Industrial -llrl ---~~--~~~--------t--~, 

· · Cano[y. ·% Oper;, , ,: Clarity: . Water Stage. . . f 0 ·1s!ance: Wale. , , 1 Gear: · 

WW. "''.. t .1 

. •.7. . SampHr1gPass . . ·. s. tream M, e. ~s. urnmei/<). . Bank.~ ull .Max Flood~ d7~ }tl1:h 
Av. Bankfull Bankful1 Mean Ratio , .· De_pJh_ · Area · Width · Dep!h 

Subje_ctive Aesthetic Average 
Rating , Rating Width, 
(H 0) . . . (1-10) r:::~· ~.;""'-f"'"~. ,;'-="""-;'-.2!;=-,--~!!!J...._,...c.lli!.l!Q....,.-"-~illl_-

GradienL .. ·1 ... so··_ ·• 2· . . ·: .- . : . ' ,· : I I 
0- Low. 0- Moderate, □ -High~. . : ;.) ·.: <; : f?:15: • .%0-1'2.+ : · ,2,c:) : . . l 

;t· 
_,&'--ii. 
'v 

0,kf~;~ 

' '\ "-G<-., 

.~ 

,.. ~o•+..,:,•b . 

>1 
Yes No 

WWTPo 
. Ag 
Livestock O 

Silviculture O 
Construction O 

Urban Runoff 
CSOs1J 

Suburban lrnpac!s O 
· Mining □ 

Channelization O 
Riparian Re1T1oval O 

' · · landfills O 
Naturalo 
.Dams O 

Other Flow Alteration o 
Other: 0 

'[]1 ,;Fu!-- Is Stream Ephen;ieral (No pools, 
. -'--'-----'--'---~--'---'----'---'-----'--~'--"-c----'~-.c----------+=, lY ~ - tolally dry or onlydamp·spols)? 

lnslructi~~;f~r $coring the A!lernale .Cover Metric: leach Cover Type Sh.ould R.eceive a Score of Between O and 3, Where: . . . 
0 - Cover type absent; 1 - Cover'type present in very small amounts or if more common of marginal quality: 2 - Cover type . · ... 
present in moderate amounts; but not of highest quality or in small amounts of highest quality; 3.- Cover type of highest quaiil~ in 
moderate or greater amounts. Exampfe.s of highest qualily cover include very large boulders in deep or fast waler, large diameter 
logs that are slable. well developed ·rooiwads in deep/fast water,. or deep, well-defined. functional pools:.. : ---·-~- ,. _- ' ' --; 

[~[JI 

~
,, .. , ..... , 

' i ! 
L=, ~ 

~!/'.'"il 

· Is There wale( UpSirnarTI1 
HoW Far; · 

Is There Waler Close Downstream? 
How FDr: 

i, Dr/ G,1rnd MqgHy rM,u1t 

.,,.. 



. ~ Qua;itative Habitat Evaluation Index Field Sheet QHEI Score:~ 

,Riv,er Code:··.. RM: __ S~m~t=s~•"'-=·=\t_.'.6 __ (_(_,-_"'-_ .• _llC_. ----------,,-,--------
:bate·· fi,. l'c. ~o ... ( locaflon LJ 
,Scorers lnltialS: ·~ C A'-;.a,;:--=.C-o_m_m_e_n,-ts,----------------~~-------

1) .. S_U.BSTRATE (Check ONLY Two Substrate 7YPE BOXES; Estim~te % pre~enf'J: _ _ 
TYPE POOL RIFFLE · POOL RIFFLE SUBS1RATE ORIGIN , , . SUBSTRATE QUALITY 
00-BLDRISL8S[10L_ __ 0 0-GRAVEL [7] -- 1D Check ONE (OR 2 Ii AVERAGE)Check ONE (OR 2 Et AVERAGE) 
·□□-BOULDER[9]·_·_ OO~D[6] .-~ .. •UMESTONE[1J StLT: O-SILTHEAVY[·2] 
pcccosSLE [8] -·~ o~EfiROCK[SJ _ ~ O ·Tlll.S !ll . , l§ •StLT MODERATE [·1] Substrolc 

, 0 ~'H.ARDPAN [4] ~-· _ 0 0-DETRITUS[3) -. -· 0 ·WETl.ANDS[OJ ,, 0 'SILT NQRM!<L [OJ .. [k:. ·Jl.' I 
00-MUCK [2] __ . 00-ARTIFICIAL[Dj__ D·HARDPAN [OJ __ ~ ~ ..f! •SILT F~l1J- _ !) 

· oo-SILT[2] ~- 0 -SANDSTONE [OJ EMBEDDED □ •EXTENSIVE [·2] 
NOT~, (Ignore sludge originating from po',nt-soun:es; 0 ·RIP/RAP [OJ ·NESS: '-1T•MODERATE T·1) 

M~x 20 

s.ccre on natural substrates) O· 5 or More [2] 0 ·LACUSTRINE [OJ O •NORMAL [OJ 
NUMBER OF SUBSTRATE TYPES: ,P•4 or Less [OJ O•SHALE [·1] '0 -NONE [il--.---cc--c-

~---· ·-. ---1::.JMMENTI ·COAL FINES [·2 . . 
. · . 2J.1NS~REAM COVER _(see back for inst_,ru~~ditiof1al _cover.scgfing___oieth~._ AMQ-.UNJ'±f-C-~~~IV~¥-t>nw'Or('.

0
~e~· 

• C ··• ~ -6 -' UND~~;~:NKS r,;1 
YP~Cnec";lT'fn!~-~~~~o cm [2) □_OXBOWS, BACKWATERS [1] . :~c~~~~l~~~":s~t11J [\ \ lo] 

~-OVERHANGING VEGETATION [1] .!r_RDDTWADS [1]· O_AQUATIC MACROPHYTIS [1] 0- • MODERATE 25·75% [7J 
Af-' SHALLOWS (IN SLOW WATER) [1], 0 _BOULDERS [1] , . , □-· _LDGS, DR WOODY DEBRIS [1] 0 • SPARSE 5-25% [3] Max 20 
';iii.._ ..:.R□DTMATS [1] COMMENTS: . · - ·.... ., ,.O • NEARLY ABSENT< 5%[1] 
'"'3fCHANNEI. MORPHOLOGY: (Check ONLY One PER Category .OR check 2 and AVERAGE) 

SINUOSITY DEVELOPMENT CHANNELIZAllON STABILITY . : MODIFICA]ONS)011-1ER 
O •HiGH[4] ct, EXCElliNT [7J '111 · NONE [6) ,'IS· HIGH [3] 0 • SNAGGING O • IMPOUND. 
~ · MODERAll;: [3] 0 · GOOD [5] 0 · RECOVERED [4] 0 · MODERATE.[2] 0 • RELOCATION · 0 • ISLANDS 
O • LOW [2] O • FAIR [3] D · RECOVERING [3] 0° lDW [1] . 0 • CANOPY REMOVAL □ -LEVEED 

_Channel 

[[] 
Max20 

O • NONE [1) 0 · POOR [1] · 0 • RECENT OR NO D· DREDGING . 0 · BANK SHAPING 
RECOVERY [1J O • ONE SIDE CHANNEL MODIFICATIONS 

COMMENTS:_·----~-------------
4], RIPARIAN ZONE ANO .BANK .EROSION-(checkONE box perbankorcheck2 and AVERAGE per bank) *River Right Looking D.ownstrsarn* 

RIPARIAN WIDTH FLOOD PLAIN QUAU1Y (PAST 700 MeterR/PARl~M •. BANK·ERQS!ON Riparian 
L R (Per Bank) L R (Most Predominant Per Bank) L R · L R (Per Bank) ·m 
~□ '·WIDE >50i7[4] 0 ~OREST, SWAIIP [3] 0 D'C0NSERVA110NT!l1AGEJ1J . ;,gJ O•NONE/LJTT1.E[3] 7 
0 Ii(· MODERATE 10..5Cm [3] 11, ~SHR1:1B OR OLD FIELD [2] O'O:-URBAl+ORINDUSTRIAL [QJ' □· t'IJ -MODERAle[ZJ 
Off•NIIRROW S.10 m [2] 0 &·RESIDENTIAL,PARK,NEW FIELD [1] O'O'.·OPEN PASJURE,ROWCROP [OJ OQ·HEA\IYISEVERE[1] Max JO 
0 □·· VERY NARROW <5 rn[1] 0 D ·FENCED PASi\.lRE [1] O'D>MININC,/CONSTRUCTTO~ [OJ 
D O': NONE [OJ 

.. COIi.· . 

MENTS: . .--c.------------------------------~------
5.]POOUGLIDE AND RI_FFLE/RUN QUALITY Pool/ 
. MAY.. DEPTH MORPHOLOGY CURRENT VELOCITY I POOLS & RIFFLES!) Current 
(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Ch eel( Al/That Apply) 
O· >'lm[6] O'·POOLWIDTH>·RIFFLEWIOTH[ZJ. O'·EDDIE5[1J. · □•·TORRENTIAL[·1] 
.'11· 0.7-1m [4] )(;J-PCXJL WID11-I • RIFFLEWIDnl [1] ©'cFASTUJ □·•1NTTRSTTTW.(·1J 
0 • o.+0.7rn [2] D' ·POOL WIDnl < RITTl.E w. [OJ O'·MODERATE [1] O' ·llfilRMITT001,2] 

[[J. 
Max 12 

O • D.2, 0,4m [1] 0'0Sl.CJ'/I [1] 

D'. < 0,2,n [PDOL•O]. COMMENTS:=================="'=--"=c------~--__ _ 

CHECK ONE OR CHECK 2 ANb AVERAGE 
filFFL!; DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE· RIFFLE/RUN EMBEDDEDNESS 

·. ·. D ·'Best Areas >10 cm [2] 0 · MM; .50 [2]. □·STABLE {e,g.,C6bble; Boulder) [2] 0 .. NONE [2] 
f/l.'. Best Areas 5·10 cm[1J r/· MM, 50[1J (i!l!MOD .. STABLE(e.g.,LargeGravel) [1] IT· LOW [1] 
0 • Best Areas , 5 cm , O·UNSTABLE.(Fine Gravel·,Sand) [0] i>§·. MODERATE, [OJ 

[RIFFLE•O] 0 · EXTENSIVE ['1] 
COMMENTS: ___________________ ....,Y·. NO RIFFLE [Metric•O] 

6] GRADIENT (fUmi): §',~LoRAI.NAGE
1
~REA (sq.mi.):i %POOL: ) G" 6j %(,LIDE: \ /0 

'"Best are.as must be large enough to support a pop'ulatio~ ofrlffie~obligate fish specles. %RlF'.LE:\· 5D \- %RUN: ) /0 

EPA 4520 

Riffll!/Run 

[[] 
Max.8 

Grndie;nt 

~ 
Max IO 

7116198 



. _ . . ., •.- . -· .,. . . _ j . · ·- 1V1ajiJr tJu::,µeCtea ouurces u1 
Is Samplfng Reach Representative of the Stream (Y/N)__c_ If Not, Explain: ---------------..,,---t------1lmpacts (Check All That Apply):· 

None □ 
Industrial 

WWTPo 
Ago 

Livestock □ 
Si.lviculture o 

Construction □ 
Urban Runoff 

GI r7l·J· . · FirsL · 
~ Sampltng)='ass 

Gear: DislanC$> Water Clarity: Water Stage: C~noby-% Open, 

ii I 

' : . . . ' 'f 
Stream Measure.m·ents: ··. · · . ;1_ • . 

Subjective Aesthetic Averagi . Av·erage 
Rating Ratlng Width I I 
(
1
-
10

) ~radient (
1
-
10

) . I t{,; ( i 2-5' i 5 ' ! tao I 5 b ,[ 
O - Low, O - Moderate, q -High . . . , 

Av. BahkfullBankfull Mel'ln ·w;D 13tmkfull. Max Floo!Jprbne .Entrench 
Width Depth . Ratio _. Depth Are~J Width Ratio 

' ,. 
i 
' 

- f cJv !5 

I . 

.~l~.~£i 
. .. "''"'~'~ I \1)€ ,...;:.<>fi' 

· _ 00"'1 "1"'.f½I •':5 uetie "I-~ ,--.Jt\ 

-/r~f./ fr 

Poo 17 

i1-
I 
I 
!j 

l 
11 

!I 
ii 

ii Yes No 

CSOs1J•· 
Suburban Impacts o 

Mining □ 
Channelization o 

. Riparian Removal o 
' · landfills O 

Natural o 
.Damso 

Other Flow Altera lion O 
Other: O 

,, F ..» i,, -I--

'. I\ f ~\J .lflJ 

.. 6~&l"' · v~u. o 
\ r.'f1'L 

ii 
I 

IF~i iR':if---1s Sfream EPJ:iemeral (No pools, 
Y ~ lolally dry or only·d8mp spots)?. 

Instructions for Scorinq the Alternate Conr Metric: E.ach Cover Type Should Receive a Score of Betwe.en O and 3, Wher~' 
0 - Cover type absent;' 1 - Cover type preser,t ih ve,y small amounts or if more common of marginal quality; 2 -.- Cover type, 
present in IT)Oderale amoUnts, but hq.t of highe_St qu.2!lty or in s_mal! _a_lnounls _of highest qua/Hy; 3 - Cover Jy_pe of t1ighest qua.Ht!}'· in . 
moderate or greater amounts. _Exai--np1es of highesl quoliiy·cover include_ very .large boulders in deep or r"ast water_, large dia::rjeter} 
logs that are stable, well developed motwads in deep/fast water, or deep, well-defined, functional pools ' I 

~"ii 
iaei. sdi 

11'&· T'i/ "-' t.~ 

rs There Waler Up$!reani? 
How Far: · 

Ts There Waler Close Downslream? 
How Far: · 

~i ,~,i Is Drj Cr,1',T~j Mogtty lht,u,t 



--
. ~ Qualitative Habitat Evaluation Index Field Sheet. QHErScore:[ill 

RiY~r_Code: ~-.,,-~RM:. __ §lteam_.,,Dc.c•~'"(.~li.._•.,. __ i-f'_e~_ e._c"-~---~-----~~------
Date · 9', •l'ii-<>Y Locat1on _ _.l::=:._,,-___________________ ~--------

.'-Scorers Initials: )b?-AS (~ti'---= ·Commerits ______ -----'-------------------
1·] SussTRATE (Cht;ck ONLY Two Substrate 7YPE s·oxEs; Estimate% present); 

· TYPE POOL RIFFLE . _POOL RIFFLE SUBSTRATE ORIGIN . SUBSTRATE QUALITY 
00-BLDR/SL8Sj1DL--- -GRAVEL[?) 4n: ~ Check ONE (OR 2 tt AVERAGE)Check ONE (OR 2 ft AVERAGE) 

. 00-BOULDER[9] __ 00-SAND[SJ . .$20 "-"- D •UMESTONE [1] SILT: _ □ -S/LTHEAVY[-2) 
-.coSBLE [8] ~ 00-BEDROCK[SJ _. _._ D·TILI.S[1] _ . ~SILTMODERATE[·1] Submotc 

o@,AR. DP. AN [4] & _· _ D D-DETRITUS[3) __ 0 ·WETV.ND .. S[O] O ·SILT,N. ORMAL [0] [i. [ill.• . 
OO-MUCK[2] __ 00-ARTIFICIALfOL- _ \Jl'·HARDPAN[D] . __ ·. O•SILTFREEllJ. ,· .·,.;::, 
~ILT [2] .2£_ . · D -SANDSTONE [OJ EMBEDDED 1:11:'.EXTENSIVE (-2) Mox 20 

:,--~~~=-· -(Ignore S!udge on'ginatingf,.;m point-sources; □ -RIP/RAP [OJ NESS: D •MODER.AT£ [·1] 
s_core on natural substrales) ,@'5 or More [Z] · D ·LACUSTRINE [OJ D •NORMAL.[QL. 
NUMBER-OF SUBSTRATE TYPES: 0-4 or Less [OJ □ ·SHALE [•.1] · . o.:No 

-~~--~-~ . ·COAL FINES[·2J;..... _____________ ...;. 

- 21 !NS-TREAM COVER (see back for instructions far additicna/ cover storing,,_rn.e.tb~MOOtrr~cG-Aesk-------@h'.~~-e-----or=:"'·':= 
- . - · · · '· · · · • Cover 

· -- =rYPE~ All l hat Apply) . . . check._2 and AVERAGE) M 
~-OVERHANGING.VEGITATION [1] 11:\<L-RDOTWAOS [1] . O.._AQUATTC MACROPHYTES [1 . ERATE 25-75% [7) tJ,Qj 

O_UNDERCUT BANKS [1] 0 _POOLS> 70 cm [2] o_· _OXBOWS,8ACKWATERSJ1J~ENSIYE, 75% [11] r:::7 

0 _SHALLOWS (IN SLOW WATER} [1], □ _BOULDERS [1] . -~LOGS OR-WOODY DEBRIS [1] _ RSE 5-25% _ [3] Max 20 

0 _..:_RooTMATS [11 COMMENTS: . _ · ... , , .D • NEARLY ABSENT< 5%[1] 
3JCHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check?- and AVERAGE) 

SINUOSITY · DEVELOPMENT CHANNatZAllON STABIUTY. . MODIFICA TTONS/OTHER 
0, HIGH [4] D 'EXCEl.l.ENT [7J O · NONE [6] ~- HIGH [3]" D • SNAGGING D · IMPOUND . 

. 1"-MODERATE [3) /l"' GOOD [SJ !2"'- RECOVERED [4) D• WDDEFATE.[2] 0 • RELOCAllDN D - ISLANDS 
O • LDW[Z] D • FAIR [3] D • RECOVERING [3] □·· LOW [1] . i!J · CANOPY REMOVAL □· LEVEED 
O. NONE[1) D • POCR[1) D • RECENT DR NO . ' . 0 • DREDGING . D · BANK SHI\PING 

Channel 

m 
Mnx20 

RECQVERY[t] El ·-ONEcSJBE·CMA!sNELMDD!FIUTfONS -· 
. CO!iMtiffi: . . . · · . 

,1) .. RIPARIAN ZONE AND BANK EROSION-(checkONE box per bank or check z and AVERAGE per bank) *River Righi Looking Downstream*· 
RIPARIAN WIDTH _ _ FLOOD PLAIN QUALITY IPAST100 Meter RIPARl~N) . ·.· BANK EROSION Riparian 

~ □- -½1DE, 50in [4) ~ □·FOREST, SWAMP [3] D D'CONSERVAllON TILLAG_E:[1.J , 11'1 O •NONE/l5171.E [3) M7 
L R (Per Bank) · L R (Most Predom1r.ant Per Bank) L R · L R (Per &Ink) [ ] 

0 ~ERATE 10-SOrn [3) D 0-SHRlJB OR OLD FIELD [2] 0'0.'-URJlAI-WR!NDUS'11\lAL[QJ" □· J'il•MODERATE [2] LL.I 
0 ~w 5-10 m [2] D ~RESIDENTIAL,PARK,NEW FIELD [1] □-·o:-OPEN PAffilRE,ROWCROP [OJ O O 'HEAVY/SEVfRE[1) Max ID 
0 ¢)". VERY NNIJ\OW <5 m[!) D D ·FENCED PASTURE [1] os□:,MININ11CONSffiUCTTOl1 [0! 
D D' · NONE[D] 
COM·. 

MENTS: --'--'-'--------------------'----------=-------
5.JPOOL/GLIDE AND RI_FFLE/RUN QUALITY 
IMX. DEPTH MORPHOLOGY 

(Check 1 ONL YI) 
···.o-,1m[6] 

O · 0.7-1m [4] 
;gl · o.+o.7rn [2] 
D • 01· 0Am [1] 

(Check 1 or 2 & AVERAGE) 
O'·POOL WIDTH> RIFFLE WIDTH [2). 

-//il·PDOL WIDTH= RlffiE WIDTH [1) 
□· ·POOL WIDTH< Rlm.EW. [OJ 

CURRENT VELOCITY. [POOLS & RIFFLES!) 
(Check" Al/That Apply) 

CY-·EDDIES[1J • O"·TORRENTIAL[-1] 
□-cFASlll] G"-INTIR5TTT\AL[· 1] 

· ~-MODERATE [1] · □· ·INTERMITTENT[·2] 
0·0sl.0'/1[1l 

Pool/ 
Current' 

[[] 
Max 12 

· _d ~< D;~.':' l_l'.OOL=DL_ COMMENTS:c-=--,---..,.-c--cc-c=--'c-=-===----"-_-_____ "--'_-___ ~---- __ _ 

CHECK ONE OR CHECK 2 AND AVERAGE 
RIFFLE DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE RIFFLE/R.UN EMBEDDEDNESS 
0 · •Best Areas ,rncm [2] D • MJ,X; 50 [2] □-STABLE {e,g.,C6bble-; Boolder) [2] · O ·NDNE .[2] 
O • Best Areas 5·10 cm[1] 0 • MJ,X < 50[1) · 0-MOD. STABLE{e.g.,l.arge Gravel) [1] □-- LOW [1) 
D • Best Areas < 5 cm · 0-UNSTABLE.(fine. Gra.vel·,Sand) [OJ □·· MODERATE [OJ 

[RlfFLE=0J D • EXTENSIVE:['1] 
COMMENTS: ~ \;il"· NO RIFFLE [Metric=D) 

6] GRADIENT (fl/mi): ii□RAI_NAGE1~REA (sq.mi.):¥ %POOL: ~ %GLIDE: \ /d) 
X"/4.:J , . · . . %RIFFLE:\ \ %RUN: 

"Best areas must be large enou~'ffi'"Wp°pori a population of rihle•obligate fl ec1es, . . _ 

EPA 4520 

Riftre/Run 

[gJJ 
Max8 · 

Gradient 

E 
Max 10 
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Is Sampling Reach R. 
✓ ., 1 · . I . Major !:,uspecleo 00Urces Ol ' 

· resentative of the Stream (Y/N)_ If Not, Explain: ' Impacts (Check All That Apply): 
· · None □ 

-¼.,( I~ w~ ,':::,. a._ 0-ri. . loe cc,.k., . . Industrial 0 , .• . •.· £ . ·. WWTPo 
~ f ,' b._c: .l .''I.,; ... D .....;.'.) <\. N I ~ "-½,) . . Ag 

livestock o 
Silviculture o 

Construction □ 

I

GJ II .. II ·. . . _. 
1 

.· . Gear: Distance: . . ·W·a. ter Clarity:·_ Water Stage: . C;·:·;inopy co/o·open• 
, R~. ' 
'-0 . Sampling Pass ii 

. . . . . ,, I 
Stream Measurements: ,1 . . 

Subjective · Aesthetic · Average Av. BankJul/Bankfull Me.an W/b Bankful/ Mm;;Floo~pr' ne Entrencli 
Rating , Rs1t1ng Width Width De th Ratio . De th - Are~I W dth · Ratio 
(1-10). G ct· ·l (1-10) , , , , . I . : 11 . 

ra ,en - . l.{6 ' z. ' ' ro . ' 11· o - Low, o -Moder~te o -High - : · ·: : 1 : · · 
· · · · • ·· II 

/' Q_ ~ '\. ~ ,i:> ')( 
/'<>\,' 

r 
i' 

I 

Ill'-'""".,;..,, I 
/. ~ck-SoA ~,,,cl J\A,.,114 &I 

/ . . . - I II 

II 
I 

.. c) /fa_ le, ri .·.··. .~., /I 
. I 

I 

·10-ror 

!I 
II 

II 
II 
Ii 

•~ooey t 65 

Instructions for Scoring ih~ A/le,,rhale Cover Metric: Each Cover Type Should R.eceive a Score ofBetween O and 3, Where!: 
O - Cover type absent: 1 - Cover type prnsent in very small amounts or if more common ol' mar.ginal quality; 2 -- Cover type .. ; 
present in mod era le amounts, but not of hignest quality or in small amounts of highest qua!itv; 3 - Cover ;ype of highest qua Ii!~ in 
moderate or·gr8ater am9unts. Exa_tnp1es of hig_hest quality cover include v8ry large boulders in ~eep or fast water, large diarrfoter 
logs that are stable, weH-deveiope_d roolwad.5 in deep/fast water, or df;!ep, we!l-deftned, fut1ctionai-pods._ : · . 

Yes No 

□ lO 
~ [] 

Ji,jl rrt 
,t,!J i..-1 
rrl rr~1; 

Urban Runoff O 
CSOs 0 

Suburban Impacts o 
Miningo 

Channelization O 
. Riparian Removal 

• · · Landfillsi:J 
· Natural O 

.Dams 
Other Flow Alteration O 

Other: 0 

ls. Stream-Ef)hemerai (NO pools, 
tolally dry or only-damp spots).? 

tS T_here Wale( Upstrea~? 
. How F~r: · 

Is There Waler Close Downslream? 
How Far: 

i~ Dr/ Cr,1m~I1-1ogtty t•P-t«r<t 

' 



. ~ Qualitative Habitat Evaluation Index Field Sheet . QHEJ Score:~ 

-Riv.er'Code: RM: Stream, __ ij-'--c,-c""/e-'---'~--i'-f~"-"-il _________________ _ 
Date tl>p·~• { Locatio,n.'-.,--t---------'---------------------
Scorers Initials: ·1~~ eA- ·Commer'lts, ____________________ -'----
1·1 SUBSfRATE (ChE;!Ck ONLY Two Substrate TYPE BOXES; Estimate¾ present'}; 
TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY 
00-BLORISLBS[10l---- 0 0.GRAVEL[7] ____ Check ONE (OR 2 8: AVERAGE)Check ONE (OR 2 Et AVERAGE) 
-□ ~BOlJLDER[9] __ 00-SAND[SJ .- _ O-UMESTONE[1J SILT: □ -SILTHEAVY(-2/ 
. i"!LO·COBBLE {BJ __ 00-BEDROCK[SJ __ □ •TILLS [1] ~-SILT MODERATE [·tJ Substn>1c 

00cHARDPAN[4] ___ . _ 00-DETAITUS[3] __ ._ 0 •WETLANDS[OJ O•SILTNORMAL[O] [I ,/ I] 
OO-MUCK[2J __ 00-ARTIFICIAL[OL- fll>·HARDPAN [OJ, -"'--~..Q•SILTFREEl.1]__ ./"( 

. OO-SILT[2) __ 0 -SANDSTONE [OJ EMBEDDED ~ENSIVE,[-2J Mux20 
· No~E: (Ignore sludge originating from point•sources; iS"-~!P/RAP [O] NESS~ D •MODERATE-' [·1] 

score on n•tura.l s. ubstrates) g;s or More [2J □ -LACUSTRINE [OJ O -NORMAL [OJ 
NUMBER OF SUBSTRATE TYPES: 1',!·4 or Less [OJ □ ·SHALE [·.1] 0 ·ND 

~~· _____ .(;.QNJ.leN -COAL FINES [·2J.--------'--------
2] INSTREAM COVER (see ba·ck for instructions for·additi □na! cover scoring method) "AMOUNT: (Check-ONLY One or ,... 

~ (Check All That Apply) . . .. check 2 and .AVER.AGE) Lover 

O _UNDERCUT BANKS [1] □ _POOLS> 70 cm [2]· O_OXBOWS,BACKl'IATERS [1] 0 ·EXTENSIVE> 75% [11] [[ 3] 
-l!J_OVERHANGING VEGETATION [1] 'D _ROOTWADS .[1] f,l_AQUATIC MACROPHYTIS [1] □· • MODERATE 25·75% [7] 
0 _. _SHALLOWS (IN SLOW WATER) [1], 0 _. BOULDERS [1) . , □-· _LOGS ORWDODY DEBRIS [1] 0 • SPARSE 5·25% [3] Max 20 
o_·RD□TMATS [1] COMMENTS: , ,-p,, NEARLY ABSENT, 5%[1] 
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category DR check 2 and AVERAGE) 

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY. . MODIFICAilQ.1:§,'0THEfr Channel 

O•.HIGH[4J O·EXCEUENT[7] O·NONE[6J O·HIGH[3]' □ ·SNAGGING O•IMPDUNO. [ y' I] 
0 -MbDERATE [3] 0 • GOCD[5J O • RECOVERED [4] ~- MODERATE[2] 0 • RELOCATION O · ISLANDS .!) 

O • LOW [2] 0 • FAIR [3] □ · RECOVERING [3J O'' LOW [1] . □ · CANOPY REMOVAL I;!-- Lf.Yffil Max 20 
'f" NONE[1] \<1'· POCR [1] !'I· RECENT OR NO . ·' l'iJ=- DREDGING , ~BANK.SHAPING 

. RECOVERY [1] 0 • ONE SIDE CHANNEL MODIFICATIONS 
COMM&TTS: - · . . · . . . _. 

A]. RIPARIAN Z.DNE AND BANK .EROSION-(check ONE box per bank or check 2 and AVERAGE per bank) · *River Right Looking Down:;tream* 
RIPARIAN WIDTH 

L R (Per Bank] 
0 □. ·½1DE , 50m [4) 
D O · MOD ERA TI: 10-SOm [3 J 
□□ "·NARROW 5-10 m [2J 
0 0. • VERY NARROW ,s m[l] 
·gi !')'" · NONE [OJ 
COM· . 

FLOOD PU.IN QUALITY I PAST 100 Meter RIPARIA/ff BANK EROSION R' . 

L R (Most Predominant Per Bank) L R ' • ' L R (Per Bank) ' ~":'j 
O □·FOREST, SWN/,,P [3] . D D'CONSERVATIONTIUAGE[.1.] . leJ ·l'.l-NONE/\JTll.E[3] 
'ffl' l!l'-sHR\:lB oR oLD FIELD l2J □--□:-uRs~HoR 1N□uS1R1AL ri:lr □-o ·MODERATE rzr I SJ . 
O O·RESIDENTIAL,PARK,NEW FIELD [1} i::r □;-OPEN PAS11JRE,ROWCRDP [OJ O O ·HEAVY/SEVERE[1]Max lO 
0 0 •FENCED PASTURE [1] oc□:.Ml~IN(i/CONSTRUCTTO~ [OJ 

. MENTS:_~-~--------------------------------~---
5:]PDOUGLIDE AND RI_FFLE/RUN QUALITY 
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY {POOLS & RIFFLES!l 

(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check' All That Apply) 
0 · >1m [6] 'jil-" ·POOL WIDTH > RIFFLE WIDTH [2) . o· ·EDDIES[1] · D"·TORRENTIAL[·1J 
□ · D .. 7-1m [4] -D -POOL WIDTrl ~ RlfFLEWIDTH [1J D>f'AST[1} O'·ltfilRS1111ALI·1J 

. -fJ· 0 .. 4-0.?rn [2J □- -POOLWIDTri< RIFFLEW. [OJ ,~f-MOOERATE [1] □· ·INTERMfITTNT(-2] 
□ · 0..2·0,4m [1J u·SLDW·[1] . 

□.', D .. 2m [PDOL=DJ COMMENTS:"--------~--'----------------

Pool/ 
Current 

m 
Max 12 

- - ', -- --------------------- -------
CHECK ONE DR CHECK 2 AND AVERAGE · 

RIFFLE DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS 
D .'Best Areas >10 cm [2) Jl· MAX; 50 [2J. □·STABLE {e,g .. ,Cobble·, Boulder) [2] O • NONE [2J 
0 • Best Areas 5:10 cm[1] 0 ·MAX, 50[1} ~-MOD .. STABLE.(e..-g.,Large Graveli [1] □·· LOW [1] 
fB-· Best Areas , 5 cm · O·UNSTABLE.(fine. Gravel·,Sand) [DJ '(lii • MODERATE, [OJ 

[RIFFLE•O]. □ · EXTENSIVE:['1J 
COMMENTS: ___________________ _,.,·· NO RIFFLE [Metric=D] 

6] GRADIENT (fVmi): 9, ,O\DRAl,NAGE~,~REA (sq.mi.):~ ¾POOL: I l!!,o 

•Be:St ;,.reas must be large enough to support a pop'ulatio~ of dffie-obligate fish species. ¾RIFFLE:j-:J:O 

EPA 4520 

¾GLIDE: I 15 I 
¾RUN: I s I 

Riffle/Run 

[SJ 
MaX 8 

Gradient 

iJ 
Max JO 
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Is Sampling Reach Representative of the Stream (YIN)_ If Not, Explain.: .· . Ji··.. f"P~~/~r(~~~~~~fi\~~.~fp.
81:iy'r ' 

\ · . ~ · · Noneo 
-\-V\,c6 .:5,,-lr.eeV'\. 1'"';, .f'l.u<l-'lt:l;-::,,;.,C) / ;2 . .. lnduslrialo 

- ·-- WWTPo 

k: ue e.!=> ' Dl\e_, r '~cl--<? 

GJ 
II . .II . . . . . Gear: Distance.: · Water Clarity: . Waler Stage: · C

I 
nopy -% Open• 

~1 . F1~t I. I ·. Sampling Pass . I 

• • · Stream Measurements: . . . · .... I. : ·. .· . 
1 

Sub1e,ct1ve Aesthetic Average Av. Bahkfull Bankfull Me(ln W/D Bankfull Max Floo pr(ine Entrench 
Rating , Rating Width Width · De th Ratio De lh Ared Width Ratio 

· (1-10): .G d' l (1-10) /4 , , , .c , , . : ra 1en · · . ·• , . , ~ , , 1 

O" Low, o - Moder;!e, O -High 5 : · :· lbO : ~ : : 2.,c:::) : I 

. ·!. 

ff 

~-~\~u~l\. ... r 

lnsiruclions for Scoring the Altern,aie. Cover Metric: Each Cover Type Should R.eceive a Score of Between 0 and 3, Where: 
O - Cover type absent; 1 - CoVef typ_e pr~sei:\t in very sma!! amounts or if more common· of-ma:-ginal quality; 2 - Cover type 
present in moder~ie amounts, bµt n·ot of high es!. qUalit1r or in small amour:tts of highest_ qua·Jffy; 3 -- Cover _type of !lighesl qt.wilt:}' in 
moderate or greater amourits. Examples of-highest quality cover 1ndude very large boulders in deep ar fast water, large diarr1eler 
logs lhal are stable, well developed molwads in dPepifasl water, or deep, well-denned, funclional pools. : .. 

. ' 

Yes No 

□ ~ 
Q?[] 

1~1r·11 ¥)! .'.=;,' 

fr"il !f=f 

Ago 
Livestock o 

Silviculture O 
Construction o 

Urban Runoffa 
CSOs1J 

Suburban Imp ads l"J 
Miningo 

Channelization l':J 
. Riparian Re111oval 

' Landfillso 
Natural O 
.Damso 

Other Flow Alteration O 
Olher: __ ~-~O 

-------

Is, Stream E~hem!;!ral (No pools, 
.totally dry or only ·damp spots)? 

fs Tf1ere Walet Upstream·? 
Ho\'il Far: · 

rs Them Waler Close Downstream? 
How Far: 

1, Drj Ciwcd M•9tty t1>-t,u;t 



Case Name: 

AK STEEL 

Subject of Report: 

RELEASS:D, 
OA TE ...../.i.J.e::J, v/ 

ATTORNEY-CLIENT PRIVILEGE/FOIA-EXEMP:m~L$2(J: :·,~~~ •:,/ 

United States Environmental Protection Agency 
INVESTIGATIVE ACTIVITY REPORT 

Reporting Office: 

CHICAGO 

VISIT TO YICINITY OF DICK'S CREEK IN MIDDLETOWN, OHIO, WITH 
KURT A. RINEHART, CIVIL ENGINEER, MIAMI CONSERVANCY DISTRICT 
Date of Meeting: November 12, 2004 

Copies to: Related Files: 

Robert Guenther, Associate Regional Counsel, Region 5 
Robert Darnell, Trial Attorney, Environmental and Natural 

Resources Division, U.S. Department of Justice 

Reporting Official and Date: 

~ 4?- 11 / 16 / 0 4 
Reginald Arkell, CI 

INTRODUCTION 

Approving Official and Date: 

Pursuant to a request by the U.S. EPA, Office of Regional 
Counsel, Region 5, and the Environmental and Natural Resources 
Division of the U.S. Department of Justice, CI Reginald Arkell 
previously researched records of the Miami Conservancy District 
(MCD) in Dayton, Ohio, pertaining to Dick's Creek. Copies of 
records were obtained concerning excavation and dredging work 
performed at the creek in the vicinity of the AK Steel facility in 
Middletown, Ohio, during the mid-1960s through the mid-1980s. The 
research is documented in memorandums dated February 4, 2004, and 
July 1, 2004. The purpose of the research was to help identify the 
movement of potential PCB-laden material alleged to have originated 
from AK Steel so that any contamination can be remediated. 

Reference is made to a previous interview of Kurt Rinehart, 
Civil Engineer, MCD, documented in the July 1, 2004, memorandum. 
On November 12, 2004, CI Arkell again met with Mr. Rinehart to 
discuss his recollection of where material removed from the 
vicinity of Dick's Creek in 1984 may have been placed. Copies of 
ten MCD Daily Construction Reports, dated from July 25, 1984, 
through September 13, 1984, documenting work performed at Dick's 
Creek were provided for Mr. Rinehart's review. A 22"x'32" map 
depicting Dick's Creek from Sta. O+OO to Sta. 160+00, dated 

This document contains neither recommendations nor conclusions of the EPA. 
It is the property of the EPA and is loaned to your agency; 

it and its contents are not to be distributed outside your agency. 
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"J\TTORNEY-CLIENT PRIVILEGE/FOIA-EXEMPT 
United States Environmental Protection Agency 

INVESTIGATIVE ACTIVITY REPORT 

February 10, 1966, that had been copied from MCD records was also 
provided for viewing. CI Arkell and Mr. Rinehart made a site visit 
to this vicinity. The information below was obtained. 

DETAILS 

• The Dick's Creek project work in 1984 focused on excavating 
material from the banks of the waterway to relieve a low flow 
condition as opposed to dredging or removing material from the 
creek bed. Some low spots adjacent to the creek may have been 
filled in but the majority of the material removed was 
deposited in areas farther away from the creek. A backhoe may 
have been used to shape the channel, however, he believes some 
type of equipment with a scraper was used to remove most of 
the material. 

• In 1984, he visited the general area of Dick's Creek between 
about Yankee Road on the west and Breiel Road on the east an 
average of about once a week while excavation activities were 
taking place. He identified Dick Kelchner Excavating, Inc., 
as the contractor that performed the work. He believes that 
Dick Kelchner himself is retired and may be deceased. He said 
Todd Kelchner was also involved in the excavation activities 
at Dick's Creek in 1984 and is now the president of the 
company. 

• Mr. Rinehart pointed out, both on a map and during the visit 
to Middletown, areas where excavated material from Dick's 
Creek was placed. See Figure 2 for a map showing the location 
of these areas. One location is on the 

An Internet Web query in www.smartpages.com found that 

A query in the Butler County Auditor Internet Web Site 
found that   is the owner/taxpayer of 
four parcels of property listed below. 
• 

• 

This document contains neither recommendations nor conclusions of the EPA. 
It is the property of the EPA and is loaned to your agency; 

it and its contents are not to be distributed outside your agency. 
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United States Environmental Protection Agency 

INVESTIGATIVE ACTIVITY REPORT 

• 
• 

The general area of the  property is highlighted 
·in green and labeled on Figure 2. Based on a review of 
data and a GIS map on the Butler County Auditor Internet 
Web Site, it is unclear where the exact boundaries are 
for each of the four parcels. 

• Mr. Rinehart identified another area where material from 
Dick's Creek was moved. This area is adjacent to and on the 
south side of Dick's Creek located southwest from the  
properties between the same railroad tracks and Yankee Road 
(Orman Welding Center property). 

An Internet Web query in www.smartpages.com found that 
Orman's Welding Center has a listing of (513) 422-1999 at 
3344 Yankee Road, Middletown, OH 45044. 
A query in the Butler County Auditor Internet Web Site 
found that Orman Family, LLC, is the owner/taxpayer of 
property located at 3344 Yankee Road, PIN: 
Q6542061000014, 4.935 acres. 
The general area of the Orman Welding property is 
highlighted in pink on Figure 2. 

• Reference is made to the interview report of  
dated November 15, 2004, documenting corroboration of movement 
of fill to both the aforementioned  and welding 
company locations. Photographs of these properties can also 
be found in that report.   had identified another 
parcel of land located where he said material from Dick's 
Creek was deposited. This location had been the site for the 
Glenn Cartage Company at one time. The property is adjacent 
to Yankee Road on the west and Dick's Creek on the south. Mr. 
Rinehart could not corroborate the movement of Dick's Creek 
material to this location. 

A query in the Butler County Auditor Internet Web Site 
found that the owner/taxpayer of this property appears to 
be Garland II, LLC. The parcel is 3.7 acres, located at 
Yankee Road, PIN: Q6542101000005. The mailing address of 
Garland II, LLC, is 8300 Fields Ertel Road, Cin~innati, 
OH 45249. According to a query in Lexis-Nexis, People-

This document contains neither recommendations nor conclusions of the EPA. 
It is the property of the EPA and is loaned to your agency; 

it and its contents are not to be distributed outside your agency. 

OCE form 009 (3/97) Page 3 

Non-responsive

Non-responsive

Non-responsive

Non-responsive

Non-responsive

Non-responsive
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Finder records, there is a listing of (513) 489-9043 for 
Ronald Sorrell at the Cincinnati address. This listing 
could not be confirmed with telephone directory 
assistance. 
The general area of the this property is highlighted in 
violet on Figure 2. 

• Mr. Rinehart recalls that material removed from Dick's Creek 
was also deposited at the southern end of property where the 
Burridge Machine Shop had been located. He said this is the 
same area that may now be a frozen foods business. 

This facility now appears to be Schwan's Ice Cream and 
Finer Foods, 2910 Oxford State Road, Middletown, OH 
45044, (513) 422-9950, according to an Internet Web query 
at www.smartpages.com. A photograph of this location is 
shown in Figure 1. 
A query in the Butler County Auditor Internet Web Site 
found the following: 
• Schwans Consumer brands is the owner/taxpayer of 

3.67 acres located at 2908 Oxford State Road, PIN: 
Q6542099000013; 

• Schwans Sales and Enterprises, Inc. , is the 
owner/taxpayer of a second parcel of property 
consisting of 3.67 acres at 2908 Oxford State Road, 
PIN: Cl720062000017. 

• The general area of the this 
highlighted in yellow on Figure 2. 

property is 

• He said that material from Dick's Creek was also hauled to 
property known as a slag dumping area owned by Armco or AK 
Steel and located adjacent to and on the south side of the 
waterway. This area is located in the general vicinity to the 
south and southeast of where the Burridge Machine Shop was 
located. He recalled that there was an access road from the 
slag dumping area to Oxford State Road that trucks 
transporting spoils from the creek may have used. This road 
was near the east side of the machine shop property. The 
general area of this location is labeled on Figure 2. For all 
of the aforementioned properties identified by Mr. Rinehart, 
he could not provide more precise details as to w~re the 
material was deposited, the quantities moved, or how much of 
the particular work he witnessed. 

This document contains neither recommendations nor conclusions of the EPA. 
It is the property of the EPA and is loaned to your agency; 

it and its contents are not to be distributed outside your agency. 

OCE Form 009 (3/97) Page 4 
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► On November 12, 2004, CI Arkell left a telephonic voice mail 
message with Todd Kelchner concerning the worked performed by 
Kelchner Excavating, I nc. (50 Advanced Drive, Springsboro, OH 
4506-6), at Dick's Creek in 1984 . On November 16, 2004 , Mr. 
Kelchner left two separate voice mail messages with CI Arkell . 
Mr . Kelchner stated that his father, Dick Kelchner, was the 
project manager for the work at Dick's Creek . Dick Ke l chner 
passed away two years ago . Todd Kelchner was an estimator for 
the work they did at the waterway . He could not recall the 
extent that he was at the site when the work took place . He 
could not provide any information as to where material from 
Dick's Creek may have been placed. Other than himself, 
Kelchner Excavating does not currently employ anyone that 
would have been with the company 20 years ago. They do not 
have any records pertaining to the work that was done. 

OCE Form 009 (3/ 97) 

Figure 1 - Schwan 's Ice Cream and Finer Foods, fka 
Burridge Machine shop. 
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E. OA1 11 3 / , 
IC# ·- cv 

&NmA 
FOIA EXEMPT; PREPARED FOR SETTLEMENT PURPOSES ONLY; August 18, 2004; 
Revised September 20, 2004 (MCC comments in redline/underlme 9/23/04) 

Government Reaction to AK Steel's Flood Plain Sampling Proposal for Dicks Creek 

Back&round: 

Initial Government settlement proposal was sent to AK by OAG in February 2003. Item A.2. 
was an interim measure calling for a survey of the flood plain area, both banks, along the whole 
length of Dicks Creek Reaches 1 and 2. Work plans and sampling and analysis plans would be 
prepared by AK and approved, based on 40 CFR 761, Subpart N. We also stated that PCB 
cleanup levels in the flood plain would be 2 ppm, with confirmatory sampling to establish that 
cleanup levels have been achieved. Restoration would be achieved by adding clean fill. AK's 
August 8, 2003, counter did not accept any of the Government's initial settlement proposal. 

AK asked about settlement during Gary Cygan's deposition, and outside counsel Mary Gade was 
assigned to explore on AK's behalf. 

EPA updated past settlement proposal May 11, 2004, in preparation for meeting with OEP A 
on May 13, 2004, and meeting with AK on June 2, 2004. Expectations were that FP area west of 
MD (south bank) would be delineated and remediated for PCBs to 2.0 ppm and oils to no visible 
contamination. FP west of Yankee Road (north side) would be delineated and remediated to 2.0 
ppm PCBs. Both areas would be restored with clean materials. Expectation was that further 
flood plain characterization would also be done both upstream and downstream of Yankee Road. 
Downstream areas identified as of concern included Excello area, Amanda School, and south 
bank of DC west of Yankee Road (channelized area). Upstream areas identified were: north side 
between Yankee and RR Bridge, area east of Outfall 002 on south side of DC where PCB and 
other seeps have occurred, old channel meander on N side of DC (begins about 100 feet upstream 
of YR). Remediation was not addressed as an interim measure, but under "additional work ". 

AK offered on June 2, 2004 to remove PCB-impacted flood plain soil at 2 locations as 
identified below (See Figure 2 and sam12les S23 and S25). This was explained in AK's June 2, 
2004, settlement proposal. No other flood plain sampling was proposed. EPA countered that 
we agreed these areas should be remediated plus we wanted a flood plain survey of other areas. 

AK Steel has offered (6/16/04 proposal; 6/17/04 settlement meeting) to delineate and remove 
PCB containing > 5 ppm PCB flood plain soil at 2 previously identified locations in Reach 1 of 
the Dick's Creek flood plain in response to the government's request that these areas be 
removed. In addition, AK has offered to conduct further characterization (for PCBs and TOC) 
of the floodplain in both Reaches 1 (12 samples) and Reach 2 (12 samples), pursuant to a 
sampling and analysis plan to be submitted and approved in advance. Documents submitted in 
support of AK's proposal are as follows: 
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June 16, 2004 Settlement Proposal for the Dick's Creek Area 

Discussion: 

EPA's initial reaction to AK's proposal was provided to AK at the 6/17/04 settlement 
meeting. This is summarized below. 

AK has identified the first location to be remediated as EPA's sampling location S25 (southside 
of the DC near Monroe Ditch} . It has identified the extent of contamination as encompassing 
approximately 50 square feet and 6 feet deep. EPA told AK it believes the extent of 
contamination is much more extensive, extending as far east as Monroe Ditch, and potentially 
further west than AK suspects. For example, EPA sample point S24 (west of sample S25) 
contained> 5 ppm total PCB congeners (less than 5 ppm Aroclors). AK has identified the depth 
of contamination at 6 feet. It may be deeper and characterization would need to 
delineate/confirm depth. This is a workplan issue. EPA asked for cleanup of PCBs in excess of 
2 ppm; AK has proposed 5 ppm. This cleanup level issue is outstanding. 

AK has identified the second location to be remediated as approximately 200 feet downstream of 
Yankee Road on the north side of DC near sam_l?ling location S23 . This is an off-site floodplain 
area near the USGS monitoring station. EPA agrees that this area needs to be further delineated 
and the PCB contaminated soils removed. This is a workplan issue. EPA asked for cleanup of 
PCBs in excess of 2 ppm; AK has proposed 5 ppm. This cleanup level issue is outstanding. 

AK has proposed additional FP sampling as identified above. AK proposed 0-2' depth. It was 
proposed by the government that samples in Reach 1 should be broken into 2 horizons initially: 
0-1' and 1-2'. In Reach 2, we suggested the target depth could be 0-8". This was agreed upon. 
However, new information from MCD may require rethinking- see below. 

Feedback provided by EPA at the August 18, 2004 meeting was as follows: 

EPA has received more info from MCD that sheds light on areas of possible FP contamination. 
Hard copies of Attachments to Reggie Arkell's July 1, 2004, memo were provided to AK. They 
were told more documents were on the way and that these documents also needed to be 
considered to determine the spatial extent of sampling and that remediation of flood plain soils 
outside the previously identified areas also needed to be considered. 

EPA provided this information to AK on September~ 2004. There were 3186 documents 
(6018 images) on one CD, and 352 documents (1239 images) on the second CD. EPA is 
concurrently reviewing the info on the CDs. 
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Current Sue;gested Government Proposal for Discussion: 

The flood plain in the channelized area (esp$;,cially between Sta 0+o0 and Sta 6o+o0) has been 
heavily impacted by past disposal operations from dredging based on the MCD documents 
received. Much of the dredge spoils from past dredging of Reach 1 was "panned" onto the flood 
plain and upland areas adjacent to Dicks Creek, based on the MCD records. This warrants a 
much more intensive flood plain survey for PCBs in Reach 1, due to the higher potential to find 
PCB contaminated soils than previously envisioned based on the past conceptual model of PCB 
releases from point sources only. All areas of the flood plain within (and upstream of) Reach 1 
need more extensive characterization. This sampling can be girdled out by AK based on 40 CFR 
Part 761, Appendix Subpart N, in a sampling and analysis work plan and associated quality 
assurance project plan. (Subpart N at 40 CFR 761.260 says to use a grid interval of 3 meters 
which is 12robably much to intensive and expensive. Using a 25 x 25 foot grid system with 
samples at the comers and composite sample from within the sguare may still be too much.) 
This effort can be combined in a single work plan with the sediment characterization planned as 
an interim measure. EPA has previously agreed to allow AK to use EPA Method 680 with 
pressurized fluid extraction (Method 3545) as the analytical method. In light of the number of 
samples expected, it may be prudent to require some percentage of either Aroclor or congener 
testing for confirmation. It is noted that the flood plain samples did not reflect a specific single 
Aroclor pattern (see results for samples S23 and S25/S28) and are more than likely a 
combination of at least Aroclors 1242 and 1248, which are difficult to quantitate when present 
together (many common congeners in mid-range). Therefore, the best method for confirmation is 
via specific congener analysis. (As an alternative, perhaps the NOAA 18 congeners can be 
analyzed and a ratio developed to total PCBs; needs further discussion as to how to do this.) 
{Aroclor confirmation sampling would be much more practical. If the Homolog and Aroclor 
results vary widely, the lab would be required to investigate the results, explain them and take 
appropriate analytical corrective actions that may include retesting some sam12les. All this would 
subject to EPA approval.} The specific areas needing characterization within or upstream of 
Reach 1 are asfollows (nomenclature is by EPA): 

Area A: downstream of Yankee Road, south side DC, to terminus of channelized area; 
(Is this area across from sample S23 ?? Dredge s.12oils were probably s_pread on both sides of the 
DC at this location, How wide is the floodplain on both sides of DC here? What grid interval 
would we use here? Should we use 10 foot _grjd for known hot spots and 25 foot grid for other 
characterization areas?) 

Area B: upstream of Yankee Road, north side DC, to RR bridge (area owned by AK); 
Area D: north side of DC, upstream of RR Bridge to approximately station 19+00 (area partially 

owned by AK); 
Area E: old channel spoil area, north side of DC, from approximately station 19+50 to station 
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25+00 (south of Seneca and Ottawa Streets extended), depth of samples needs to be 
greater, perhaps to 10 feet; 

Area F: north side of DC, upstream of Area E to slag hauler road (approximate station 48+50); 

(Areas B, D , E and F ap_pear to be the entire north side of DC from Yankee Rd Sta o+OO to the 
slag hauler road Sta 48+50. Is there a reason to break them out this way? G.gy Cygan indicated 
that the floodplain was 75 to 50 feet wide along the north side of DC and 4,000 to 5,000 feet 
long. Is the FP area to be grid sampled 75 by 5,000 feet? If we used a 25 foot grid system and 
a1mly to 5,000 feet you get 200 transects with 6 samples per transect (3 at the surface and 3 at 
some depth) equals 1,200 total samples time $200/sample equals $240,000. Or are we going to 
spread our samples withing the entire area bounded by Yankee Rd, Oxford State Rd, sla_g_ haul 
road, and north side of DC.?) 

Area C: upstream of Yankee Road, south side, to remediation area of S25 ( area owned by AK); 
Area G: south side of DC, from upstream of Monroe Ditch to approximately station 39+00; 
Area H: south side of DC, old channel meander area from about station 39+00 to about station 

49+00 (depth of samples needs to be greater, _m:;rhaps to 10 feet) . 

(Areas C, G and Hare the entire southside of DC from Yankee Rd Sta 0+00 to Sta 49 (same as 
the northside.}. Is there a reason to break them out this way? Gary Cygan indicated that the FP 
on the southside is 5 to l O feet wide. Would the FP sampling grid area be 10 by 5000 feet? 
Using 25 foot transects, used get 200 transects with 2 samples ~r transect (1 at the surface and 
1 at some depth) eguals 400 total samples time $200/sam_ple eguals $80,000. ) 

Areas in Reach 2: AK proposed sampling 12 locations in the flood plain between Yankee Road 
and Main Street, 6 on each side of DC. No information is available to indicate MCD dredged 
spoils were placed in these locations. The governments should accept this proposal, subject to 
work plan development. 

(Six samples on each side of the DC in Reach 2 is not ven: many for such a large area, about 1.5 
miles) . While no dredging or spoils dis_posal has occurred in Reach 2 that we know ofto date, 
we still need to determine if the floodplain sediment is contaminated with PCBs, es~cially the 
north side of DC. It seems to me that we needs to make sure the floodplain in Reach 2 is not a 
PCB sink. As I understand things, there has been flooding over the years that has reached the 
Amanda School and Amanda neigl;tborhood. How wide is the floodplain on both sides of DC 
in Reach 2?? If the southside Reach 2 FP appears to be higher in elevation, maybe we can focus 
more characterization work on the northside FP. ?? 

Are we still seeking more Reach 2 stream sediments characterization, especially at depth?? We 
can combine this work with the Reach 2 FP sampling. Say that the area is around 5,000 feet in 
length and we use a 50 foot transects we get 100 transects. Per one transect, we would have one 
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sample of creek sediment at depth, 3 samples from the FP on the northside and 2 sam_ples on of 
the FP on the southside, 100 transects times 6 samples/transect times $200/sam,ple equals 
$120,000) 
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Government Reaction to AK Steel's Flood Plain Sampling: Proposal for Dicks Creek 

Reach 1 

The flood plain in the channelized area has been heavily impacted by past disposal operations 
from dredging based on the MCD documents received (Stations -4+00 (approximate) to Station 
6o+00). Some of the dredge spoils from past dredging of Reach l was disposed of or "panned" 
onto the flood plain and upland areas adjacent to Dicks Creek, based on the MCD records .. The 
remainder was moved to designated upland disposal areas. This localized disposal method 
warrants a much more intensive flood plain survey for PCBs in Reach l than proposed by AK, 
due to the higher potential to find PCB contanunated soils than previously envisioned based on 
the past conceptual model of PCB releases from point sources only. All areas of the flood plain 
within (and upstream of) Reach 1 (to Slag Hauler Road) need more extensive characterization. 
This sampling can be gridded out by AK in a sampling and analysis work plan and associated 
quality assurance project plan, and implemented this fall. (If appropriate, this effort can be 
combined in a single work plan with the sediment characterization planned as an interim 
measure.) EPA has previously agreed with AK to use EPA Method 680 coupled with Method 
3545 (pressurized fluid extraction) as the analytical methods. The target depths for analyses are 
0-1 foot and 1-2 feet, except as identified below. Number and locations of samples in a given 
area (as described below) are a work plan issue and are dependent upon the width of the flood 
plain and on information currently known about that area (e.g. known disposal area, downstream 
of PCB sources, etc.). Past sample locations and results should be included in the work plan for 
planning purposes. The specific areas EPA has identified as needing detailed characterization 
within or upstream of Reach 1 are as follows (nomenclature is by EPA): 

Area A: downstream of Yankee Road, both sides of DC, to terminus of channelized area or S23 
remediation area (approximately 400 feet by 60 feet each side); 

Area B: upstream of Yankee Road, north side DC, to RR bridge (area owned by AK, 
approximately 900 feet by 75 feet), see Figure l; 

Area C: upstream of Yankee Road, south side, to remediation area of S25 ( area owned by AK, 
approximately 50 feet wide to west end of S25 remediation area); 

Area D: north side of DC, upstream of RR Bridge (approximate station 9+00) to approximately 
station 19+00 (area partially owned by AK; width ofFP varies, approximately 1000 IJ:), 
see Figure 2; 

Area E: old channel spoil area, north side of DC, from approximately station 19+00 to station 
25+00 (south of Seneca and Ottawa Streets extended), depth of samples needs to be 
greater, perhaps to l O feet, area of about 400 feet deep by 600 feet, see Figure 3; 

Area F: north side of DC, upstream of Area E (approximate station 25+00) to slag hauler road 
(approximate station 48+50) (area partially owned by AK; width ofFP varies, 
approximately 2,350 IJ:); 

Area G: south side of DC, from upstream of Monroe Ditch to approximately station 39+00 (area 
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owned by AK; width of FP varies, approximately 2,900 If); 
Area H: south side of DC, old channel meander area from about station 39+00 to about station 

48+00, depth of samples needs to be greater, perhaps to IO feet, area of about 400 feet 
deep by about 900 feet 

Figures l, 2 and 3 show possible work plan configurations for sampling in Areas B, D and E, 
respectively. Sampling locations should be determined by grid lines both parallel and 
perpendicular to the river. Area B is more than likely a past spoil disposal area, and is likely to 
be contaminated. Area D is unknown as to contamination status, but past samples showed less 
than 5 ppm PCBs. Area E is an old stream meander which was filled in, which may be 
contaminated both at the surface and at depth. These three areas are typical of all areas to be 
characterized in Reach 1. 

Reach 2: 

AK proposed sampling 12 locations in the flood plain between Yankee Road and Main Street, 6 
on each side of DC. No information is available to indicate MCD dredged spoils were placed in 
these locations. The government is willing to agree to a less detailed characterization in this 
area, perhaps a spacing of up to 500 feet between samples, but a greater density of samples 
should be located adjacent to Excello and Amanda School. The specific locations are a work 
plan issue, but this may result in about 40 samples total in this area; 15 on the south side and 25 
on the north side. EPA has previously agreed with AK to use EPA Method 680 coupled with 
Method 3545 (pressurized fluid extraction) as the analytical methods. The target depth for 
analyses is 0-8 inches. Any past flood sample locations and results should be included in the 
work plan for planning purposes. 

Remediation of Flood Pbm Areas: 

The plaintiffs agree with AK that the flood plain areas identified in its June l 6fu settlement 
proposal need to be delineated and remediated. Comments are included below. 

AK identified the first location to be remediated as EPA's sampling location S25 (south side of 
DC near Orman's Welding just west of MD). It has identified the extent of contamination as 
encompassing approximately 50 square feet and 6 feet deep. EPA believes the extent of 
contamination is more extensive, extending as far east as Monroe Ditch, and potentially further 
west than AK suspects since EPA sample point S24 (west of sample S25) contained> 5 ppm 
total PCB congeners (less than 5 ppm Aroclors ). AK has identified the depth of contamination at 
6 feet. AK should recognize the contamination may be deeper and characterization would need 
to delineate/confirm depth. This is a work plan issue. EPA asked for cleanup of PCBs in excess 
of 2 ppm; AK has proposed 5 ppm. EPA is willing to agree to the 5 ppm cleanup level. 

2 



FOIA EXEMPT; PREPARED FOR SETTLEMENT PURPOSES ONLY; 
October 5, 211114 

AK identified the second location to be remediated as the location of EPA sample point S23, 
located on the north side of DC, approximately 200 feet downstream of Yankee Road. (Sample 
point S23 is actually about 350 feet downstream of Yankee Road.). This is an off-site flood plain 
area near the USGS monitoring station. EPA agrees that this area needs to be further delineated 
and the PCB contaminated soils removed. This is a work plan issue. EPA asked for cleanup of 
PCBs in excess of 2 ppm; AK has proposed 5 ppm. EPA is willing to agree to the 5 ppm cleanup 
level. 

Depending on the results of the flood plain characterization, EPA expects that AK would agree to 
delineate and remediate other flood plain areas with PCBs greater than 5 ppm, either as part of 
the interim measures of as part of the long term corrective action. 
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Government Reaction to AK Steel's Flood Plain Sampling Proposal for Dicks Creek 

Reach 1 

The flood plain in the channelized area has been heavily impacted by past disposal operations 
from dredging based on the MCD documents received (Stations -4+00 (approximate) to Station 
60+00). Some of the dredge spoils from past dredging of Reach 1 was disposed of or "panned" 
onto the flood plain and upland areas adjacent to Dick's Creek, based on the MCD records. The 
remainder was moved to designated upland disposal areas. This localized disposal method 
warrants a much more intensive flood plain survey for PCBs in Reach 1 than proposed by AK, 
due to the higher potential to find PCB contaminated soils than previously envisioned based on 
the past conceptual model of PCB releases. All areas of the flood plain within (and upstream of) 
Reach 1 (to Slag Hauler Road) need more extensive characterization. 

The specific areas EPA has identified as needing detailed characterization within or upstream of 
Reach 1 are as follows (nomenclature is by EPA): 

Area A: downstrean1 of Yankee Road, both sides of DC, to terminus of channelized area or S23 
remediation area (approximately 400 feet by 60 feet each side); 

Area B: upstream of Yankee Road, north side DC, to RR bridge ( area owned by AK, 
approximately 900 feet by 75 feet), see Figure l; 

Area C: upstream of Yankee Road, south side, to remediation area ofS25 (area owned by AK, 
approximately 50 feet wide to west end of S25 remediation area); 

Area D: north side of DC, upstream of RR Bridge (approximate station 9+00) to approximately 
station 19+00 ( area partially owned by AK; width of FP varies, approximately 1000 If), 
see Figure 2; 

Area E: old channel spoil area, north side of DC, from approximately station 19+00 to station 
25+00 (south of Seneca and Ottawa Streets extended), depth of samples needs to be 
greater, perhaps to 10 feet, area of about 400 feet by 600 feet, see Figure 3; 

Area F: north side of DC, upstream of Area E (approximate station 25+00) to slag hauler road 
(approximately station 48+50) (area partially owned by AK; width ofFP varies, 
approximately 2,350 lf); 

Area G: south side of DC, from upstream of Monroe Ditch to approximately station 39+00 (area 
owned by AK; width ofFP varies, approximately 2,900 If); 

Area H: south side of DC, old channel meander area from about station 39+00 to about station 
48+00, depth of samples needs to be greater, perhaps to l O feet, area of about 400 feet by 
about 900 feet. 

Details of the floodplain sampling project should be addressed in a sampling and analysis 
workplan and associated quality assurance project plan. EPA has previously agreed with AK to 
use EPA Method 680 coupled with Method 3545 (pressurized fluid extraction) as the analytical 
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methods. The specific number and locations of samples in each of the above-referenced areas are 
work plan issues and are dependent upon the width of the flood plain and on information 
currently known about that area ( e.g. known disposal area, downstream of PCB sources, etc.). 1 

However, to provide some general guidance for the preparation of acceptable work plans, EPA 
has considered possible configurations for sampling efforts in various areas identified above. 
A surmnary of these configurations is set forth below. 

As an initial matter, except as noted below, at each sampling location, floodplain characterization 
efforts should provide information about PCB concentrations at two depth intervals (0: 1 foot and 
1-2 feet). Figures I, 2 and 3 show possible work plan configurations for san1pling in Areas B, D 
and E, respectively. Area B is more than likely a past spoil disposal area, so the suggested 
sampling configuration in Figure 1 reflects a level of effort that is appropriate for an area where 
contamination is likely to be present. Because Area E is a former stream meander (now filled 
in), which may be contaminated both at the surface and at depth, Figure 3 suggests a sampling 
configuration designed to provide information about contamination that may remain in the 
former stream channel. To this end, sampling in Area E should include a third depth interval that 
will characterize contaminant levels in the former stream channel. Finally, Area D represents an 
area where present contamination status is unknown, but past samples showed less than 5 ppm 
PCBs. As indicated in Figure 2, the proposed sampling configuration for Area D contemplates a 
larger sampling interval than used in areas where available information suggests a higher 
probability of contamination. 

In general, the type of sampling configuration suggested for Area B could be adapted for use in 
Areas A and C, while the type of configuration proposed for Area D could be adapted for use in 
Areas F and G. In areas where the floodplain is very narrow, a single transect may be sufficient, 
but generally at least two transects are anticipated in such areas. In area H, another former 
meander area, a sampling configuration could be developed using an approach similar to that 
suggested for Area E. 

Reach 2: 

AK proposed sampling 12 locations in the flood plain between Yankee Road and Main Street, 6 
on each side of DC. No information is available to indicate MCD dredged spoils were placed in 
these locations. The govermnent is willing to agree to a less detailed characterization in this 
area, perhaps a spacing ofup to 500 feet between samples, but a greater density of samples 
should be located adjacent to Excello trailer park and Amanda School. The specific locations are 
a work plan issue, but this may result in about 40 samples total in this area; 15 on the$0uth side 

1 Past sample locations and results should be included in the work plan for planning 
purposes. 
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and 25 on the north side. EPA has previously agreed with AI( to use EPA Method 680 coupled 
with Method 3545 (pressurized fluid extraction) as the analytical methods. The target depth for 
analyses is 0-8 inches. Any past flood sample locations and results should be included in the 
work plan for planning purposes. 

To assure that the floodplain will not serve as a source ofrecontamination of Dick's Creek 
following cleanup of Creek sediments, it is important to complete characterization of floodplain 
contaminants prior to cleanup of Dick's Creek. To avoid delays that could prevent completion of 
the Creek cleanup next season, workplans should be submitted to EPA as soon as possible, and 
characterization work undertaken this fall. 

Remediation of Flood Plain Areas: 

The plaintiffs agree with AI( that the flood plain areas identified in its June 16th settlement 
proposal need to be delineated and remediated. Comments are included below. 

AK identified the first location to be remediated as EPA's sampling location S25 (south side of 
DC near Orman's Welding just west of MD). It has identified the extent of contamination as 
encompassing approximately 50 square feet and 6 feet deep. EPA believes the extent of 
contamination is more extensive, extending as far east as Momoe Ditch, and potentially further 
west than AI( suspects since EPA sample point S24 (west of sample S25) contained> 5 ppm 
total PCB congeners (less than 5 ppm Aroclors). AK has identified the depth of contamination at 
6 feet. AI( should recognize the contamination may be deeper and characterization would need 
to delineate/confirm depth. This is a work plan issue. EPA asked for cleanup of PCBs in excess 
of 2 ppm; AI( has proposed 5 ppm. EPA is willing to agree to the 5 ppm cleanup level. 

AI( identified the second location to be remediated as the location of EPA sample point S23, 
located on the north side of DC, approximately 200 feet downstream ofY ankee Road. (Sample 
point S23 is actually about 350 feet downstream of Yankee Road.). This is an off-site flood plain 
area near the USGS monitoring station. EPA agrees that this area needs to be further delineated 
and the PCB contaminated soils removed. This is a work plan issue. EPA asked for cleanup of 
PCBs in excess of 2 ppm; AK has proposed 5 ppm. EPA is willing to agree to the 5 ppm cleanup 
level. 

Depending on the results of the flood plain characterization, EPA expects that AI<. would agree to 
delineate and remediate other flood plain areas with PCBs greater than 5 ppm, either as part of 
the interim measures of as part of the long term corrective action. "'. 
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Tedmic:d Memorandum 

For Internal Discussion Only 

Date: 10/06/04 

From: Bhooma Sundar, Toxicologist 
Corrective Action Section, ECAB, WPTD 

To: Robert Guenther 
Associate Regional Counsel, ORC 

Subject: Derivation of Sediment Cleanup Goal for Dick's Creek, Reach 2 

This memorandum is provided in response to the conference calls on 8/20/04 and 9/16/04 
between DOJ and the EPA Region 5 RCRA AK Steel case management tean1. I was asked to 
develop a Sediment Cleanup Goal for protection of human health in a stepwise fashion. This 
included calculating a biota/sediment accumulation factor (BSAF) for fish and developing a 
cleanup goal for Total PCBs in sediment that provides a direct link between fish consumption 
rate and risk levels. The data for the derivation of Sediment Cleanup Goals was obtained from 
selected tables in the human health risk assessment (DeGrandchamp, 2003) and ecological risk 
assessment (Barron, 2003) reports prepared for EPA for the litigation. 

Summary 

Biota/sediment accumulation factor calculations (BSAF) were performed to determine 
the impact of certain levels of PCBs, if allowed to remain in Dicks Creek sediment, on 
risk levels for both cancer causing and non-cancer causing situations. The BSAF 
calculations were determined using Aroclor PCB data for fish collected by EPA in July 
2002 (fish tissue) and March 2003 (sediments, TOC). Furthermore, the calculations were 
done using averages for both the entire reach, river mile 1.7 to 2.8, and again using the 
average from calculations involving individual fish samples. The following Tables 
identify sediment cleanup goals for different scenarios targeting an excess cancer risk of 
I x 10 -5 and a non cancer health end point hazard quotient of 1 for total PCB Aroclors. 

Table l: Sediment cleanup goal(mg/kg) for PCB- Aroclors based on sediment Geometric 
mean and BASF calculated from Sediment Average 

Exposure Fish Screening BSAF Cancer risk Hazard 
Assumptions value (mg/Kg) (lin 100,000) Quotient (l) 

Cancer Noncancer 
Scenario 1 0.02 0.08 0.30 0.03 0.11 
Scenario 2 0.11 0.17 0.30 0.16 0.43 
Scenario 3 0.71 0.95 0.30 1.01 1.36 
Scenario 4 0.21 0.27 0.30 0.311 0.38 
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Table Sediment cleanup goal(mg/kg) for PCB- Aroclors based on geometric mean of 
individual fish BSAF data 
Exposure Fish Screening BSAF Cancer risk Hazard 
Assumptions* value (mg/Kg) (lin 100,000) Quotient (l) 

Cancer Noncancer 
Scenario 1 0.02 0.08 0.26 0.03 0.13 
Scenario 2 0.ll 0.17 0.26 0.18 0.27 
Scenario 3 0.71 0.95 0.26 1.17 1.56 
Scenario 4 0.21 0.27 0.26 0.35 0.45 

* footnote: 

I. Scenario I • Fish tissue PCB concentration as recommended by Guidance for Assessing Chemical 
Contaminant Data for Use in Fish Advisories, Vol 1. 

2. Scenario 2: Fish tissue PCB concentration based on the fish tissue ingestion rate of 17g/day exposnre 
assumptions described in Dicks Creek HHRA, Degrandchamp, 2003. 

3. Scenario 3: Fish tissue PCB concentration based on the fish tissue ingestion rate of l.5 g/day as per 
Dr.Degrandchamp's rebuttal on comments, 2004. 

4. Scenario 4: Fish tissne PCB concentration based on the fish tissue ingestion rate of 5.25 g/day 
exposure assumptions described in Dicks Creek HHRA, Arcadis, 2003 

Recommendations 

Results indicate that a PCB concentration of up to 1.2 ppm may be allowed to remain in 
Dicks Creek sediment in order to achieve a conservative cancer risk of lxl0-5 and a 
comparable non cancer health end point. Using geometric mean, similar sediment 
cleanup goal was obtained both for "reach average" method driven BSAF and 
individually computed fish BSAF. Please refer to uncertainty analysis for additional 
assumptions affecting these results. 

The EPA or state recommended fish tissue PCB levels in fish advisories could be used as 
a guiding factor in choosing the most reasonable cleanup goal. As per Table 2 of the 
FACT sheet on PCBs update(Office of Water, EPA-823-F-99-019), 2ppb of PCB (EPA 
recommended screening criteria) in fish tissue allows 16 meals/month, while 11 ppb 
(Dick's creek HHRA exposure assumptions) allows 4 fish meals/month for cancer health 
end point. As per the derived BSAF, a sediment PCB concentration of LO to 1.4 ppm 
would be equivalent to fish PCB tissue concentration of 770 ppb to 980 ppb. 

Discussion 

Region 5 has developed a methodology to calculate Sediment Cleanup Goal (SCG) using 
lipid and TOC (Total Organic Carbon) normalized BSAF. The following steps are 
involved in developing SCG. 

l. Set acceptable contaminant level in fish (SV) 
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2. Determine total organic carbon (TOC) in sediment 
3. Determine lipid content of fish 
4. Calculate BSAF 
5. Calculate the Sediment Cleanup Goal (SCG) 

Step 1: Set Acceptable Cm1taminant level in fish 

Th f, ll e o owmg ta e provi es our scenanosw bl 
Exposuie Assumptions Unit Scenario 11 Scenario 2" Scenario Y Scenario 4• 

Fish consumption(CR) g/day 17 17 1.5 5.25 
Exoosuie freouency(EF) days 365 365 365 
Exposure duration (ED) year 24 24 24 
Body Weight (BW) Kg 70 70 70 70 
Averaging time (AT) davs 

Cancer 25,560 25,560 25,560 
Noncancer 8,760 8,760 .8,760 

Fish screening value' mg/kg 

Cancer ( 1 e-5) 0.02 0.11 0.71 0.21 

Noncancer (HQ = 1) 0.08 0.166 0.95 0.270 

I. Scenario l - Fish tissue PCB concentration as recommended by Guidance for Assessing Chemical 
Contaminant Data for Use in Fish Advisories, Vol 1. 

2. Scenario 2: Fish tissue PCB concentration based on the fish tissue ingestion rate of l 7g/day exposure 
assumptions described in Dicks Creek HHRA, Degrandchamp, 2003. 

3. Scenario 3: Fish tissue PCB concentration based on the fish tissue ingestion rate of 1.5 g/day as per 
Dr.Degrandchamp's rebuttal on comments, 2004. 

4. Scenario 4: Fish tissue PCB concentration based on the fish tissue ingestion rate of 5.25 g/day 
exposure assumptions described in Dicks Creek HHRA, Arcadis, 2003 

Human health risk assessment was the basis for selecting appropriate PCB contamination 
level in fish. Dr.Richard DeGrandChamp suggested during the conference call that a 
EPA reconnnended screening value of 0.02 ppm in fish tissue be used in the calculation 
of SCG(Scenario l) . This screening value (SV) relates to a risk level corresponding to 
one excess case of cancer per 100,000 individuals exposed over a 70- yr lifetime. 

The following equation was used in calculating the EPA reconnnended screening criteria 

[(lxl0-5/2 kg- d/mg) * 70 kg]/0.017kg/d = 0.02 mg/kg 
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The above equation however, does not take in to account the other exposure assumptions 
such as exposure frequency, exposure duration and fraction of fish PCB ingested 
calculating average daily intake. To compensate this deficiency, three site specific 
screening values for total PCB in fish was calculated using fish ingestion assumptions 
according to HHRA for Dick's Creek (EPA,2003), Dr.Degrand Champ's revised 
ingestion rate based on noncancer health effect of dioxin and HHRA for Dick's Creek 
(Arcadis, 2002) involving adult recreational receptor scenario. 
The following equation was used in calculating daily intake. 

Daily Intake= CR*EF*ED*CF*F*(l/BW)*(l/ATc) 

Step 2: Determine TOC in Sediments 

TOC-
Sediment River mile fraction 
ID 

S03 
S04 
S05 
S06 
S07 
S09 
S10 
S11 
S12 
813 

1.63 
1.7 

1.87 
2 

2.45 
2.64 
0.01 
0.35 
2.76 
2.81 

0.021 
0.013 
0.006 
0.005 
0.009 
0.005 
0.006 
0.014 
0.008 
0.008 

The W test conducted to study the data distribution showed a lognormal distribution. 
Thegeometric mean of Sediment TOC is 0.009. 

Step 3: Determine lipid content offish 

Fish ID Lipid 
Fraction 

F01 0.033 
F02 NC 
F03 0.01 
F04 0.02 
F05 0.025 
F06 0.018 
F07 NC 
FOB 0.017 
F09 0.013 
F10 0.03 

The W test conducted to study the data distribution showed a normal distribution. The 
arithmetic mean of fish tissue lipid is 0.021. 
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Step 4: Calculate BSAF 

BSAF is defined as" the ratio of a substance's lipid-normalized concentration tissue of 
an aquatic organism to its organic carbon normalized concentration in surface sediment, 
in situations where the ratio does not change substantially over time, both the organism 
and its food are exposed and the surface sediment is representative of average surface 
sediment in the vicinity of the organism." 

Fish Type 

PCB levels and the respective BSAF of individual 
fish 

River mile Lipid Total PCB Total PCB BSAF BSAF 
Fraction Aroclors Congeners Total PCB Total PCB 

mg/kg WW mg/kg WW Aroclors 
Common Carp 2.8 0.033 3.2 18.5 0.22698 
Smallmouth Bass 2.8NC 1.3 4.21 NC 
Channel Caffish 2.8 0.01 0.6 3.22 0.118919 
Channel Catfish 2.5 0.02 0.9 3.79 0.024196 
Channel Catfish 2.5 0.025 1.0 2.43 0.020442 
Common Carp 2.5 0.018 3.6 11.1 0.10603 
Smallmouth Bass 1.7NC 0.7 4.16 NC 
Flathead Catfish 1.7 0.017 2.6 10.1 3.285846 
Channel Catfish 1.7 0.013 3.8 11.1 6.90625 
Common Carp 1.7 0.03 4.0 12.9 3.25 

BSAF = ( Cb*foc)/(Cs*f lipid) where 

BSAF = Biota/Sediment Accumulation factor (g carbon/ g lipid) 
Cb= Organism concentration at steady state ( mg/kg wet wt) 
f lipid-fractional lipid contents of the tissues (gig wet wt) 
Cs= Contaminant concentration in the sediments (mg/Kg dry wt) 
foe-fractional organic carbon contents of the sediments (gig dry wt) 

Congeners 
1.7939 

NC 
1.0304 

0.044882 
0.023021 
0.14603 

NC 
6.4362 

9.25 
4.65833 

The above table summarizes the PCB level, lipid fraction and the respective BSAF in 
individual fishes caught with in the reach. Based on the reach length ranging from 0.3 
to 2.8 river mile, BSAF was calculated by averaging the concentration of aroclor based 
PCBs in the sediment. The W test conducted to study the data distribution showed a 
lognormal distribution. The geometric mean value of sediment PCB-Aroclor was 
detennined to be 3. l 7mg/kg and as per normal distribution of fish PCB aroclor data, the 
arithmetic mean was found to be 2.2 mg/kg. 

Thus based on a reach average, 
BSAFPcB-Arocolors = (2.2 mg/kg* 0.009)/(3.17 mg/kg *0.021) = 0.30 

Based on BSAF calculated from individual fish obtained with in the entire segment of 
reach, the geometric mean of BSAF for fish PCB Aroclor is 0.261. 
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Step 5 : Calculate Sediment Cleanup Goal (SCG) 

The following table provides the statistical summary of sediment and fish data 
distribution. 

Parameter n Distribution Geometric Arithmetic 
Mean mean 

Sediment 
PCB-Aroclor 10 Lmmormal 3.17 
TOC 10 Lo1mormal 0.009 

Fish 
PCB- Aroclor 10 Lognormal 1.72 2.2 (1.4) 
Lipid 8 Normal 0.021 
BSAF 8 Loimormal 0.261 

BSAF(non 8 Lognormal 0.511 
normalized) 
MVUE - Minimum variance of unbiased estimate 

The sediment cleanup goal was calculated as below 
SCG = ( Cb*foc)/(BSAF*f lip;d) where 

Standard 
Deviation 

3.78 
1.614 

2.13 
0.008 
10.l 
6.64 

SCG = Contaminant concentration in the sediments (mg/.Kg dry wt) 
Cb= Organism concentration at steady state ( mg/kg wet wt) 
foe~ fractional organic carbon contents of the sediments (g/g dry wt) 
BSAF = Biota/Sediment Accumulation factor (g carbon/ g lipid) 
f lip;ct~fractional lipid contents of the tissues (g/g wet wt) 

MVUE 

6.69 
0.009 

2.2 
0.021 
1.82 
2.137 

Sediment cleanup goal(mg/kg) for PCB- Arocfon, based on sediment Geometric 
mean and BASF calculated from Sediment Average 

Exposure Fish Screening BSAF Cancer risk Hazard 
Assumptions value (mg/Kg) (lin 100,000) Quotient (1) 

Cancer Noncancer 
Scenario l 0.02 0.08 0.30 0.03 0.11 
Scenario 2 0.11 0.17 0.30 0.16 0.43 
Scenario 3 0.71 0.95 0.30 1.01 1.36 
Scenario 4 0.21 0.27 0.30 0.30 0.38 
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Sediment cleanup goal(mg/kg) for PCB- Aroclors based on geometric mean 
individual fish BSAF data 
Exposure Fish Screening BSAF Cancer risk Hazard 
Assumptions• value (mg/Kg) (lin 100,000) Quotient (l) 

Cancer Noncoocer 
Scenario 1 0.02 0.08 0.26 0.03 0.13 
Scenario 2 0.11 0.17 0.26 0.18 0.27 
Scenario 3 0.71 0.95 0.26 1.17 1.56 
Scenario 4 0.21 0.27 0.26 0.35 0.45 

* Footnote: 

I. Scenario I - Fish tissue PCB concentration as recommended by Guidance for Assessing Chemical 
Contaminant Data for Use in Fish Advisories, Vol I. 

2. Scenario 2: Fish tissue PCB concentration based on the fish tissue ingestion rate of l 7g/day exposure 
assumptions described in Dicks Creek HHRA, Degrandchamp, 2003. 

3. Scenario 3: Fish tissue PCB concentration based on the fish tissue ingestion rate of l.5 g/day as per 
Dr.Degrandchamp's rebuttal on comments, 2004. 

4. Scenario 4: Fish tissue PCB concentration based on the fish tissue ingestion rate of 5.25 g/day 
exposure assumptions described in Dicks Creek HHRA, Arcadis, 2003 

How the projected numbers in the summary col11.m11 compare with other clean up 
sites: 

The SCG was calculated similar to the approach for human health SCGs used by State of 
Washington for Hylebos Waterway, Commencement Bay, Near Shore/Tide Flats 
superfund site. 0.5 ppm in sediments has been selected as an appropriate human health 
clean up goal, based on the consumption of bass under the reasonable maximum exposure 
conditions which equals 1 in ten thousand risk. The corresponding BSAF for bass based 
on which the SCG was derived is 4.54 with a total lipid content of0.715% and a 
geometric mean on the organic carbon content of sediment at 5.3%. 

U:m:ertamty Analysis 

In the absence of information such as fish life-history and home range and the 
contaminant of concern (COC) bioconcen!ration with fish size or age, it is difficult to 
accurately interpret BSAF results. Further, it is uncertain that the fish were collected at 
the site representative of long-term, steady- state bioaccumulation. In light of the above 
uncertainties regarding the BSAF calculation, it is possible that the projected sediment 
cleanup goal may be slightly underestimating or overestimating risk. However, 
chlorinated chemicals such as PCBs and PCDs having large Kows and low metabolism 
rates tend to provide more reliable BSAFs than chemicals like P AHs which have higher 
rates of metabolism. 
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The sediment cleanup criteria focuses only on fish ingestion of PCB alone. Other 
potential exposure pathways such as dermal contact and ingestion of sediment are not 
included in this derivation. Further, other potential contaminants such as P AH are not 
analyzed in this study. Thus the cancer risk due to sediment contamination on human 
health is slightly under estimated in this report. 

The sediment cleanup goal targets the recreational adult receptor who consumes fish at 
a level of 17 g/ day as the highest level of consun1ption and projects the cleanup goal for 
even lesser consumption rate. By not calculating worst case scenario which is reasonable 
maximum consumption which is 54g/dayfor recreational fishermen, the projected 
summary may underestimate the cancer risk and noncancer hazard associated with 
current contamination in sediment 

By following EPA recommended screening value for PCB level in fish tissue, the risk is 
slightly overestimated by not considering assumptions regarding fish- preparation. In 
other words, it is assumed that 100% of fish tissue is ingested. 

Addendum 

As per DOJ's request on 9/29/04, the tables were recalc11lafod to derive a sediment 
cleanup goal that focnsed on sediment PCB and fish tissue PCB withou.t 
normalizing for either sediment TOC or fish tissue lipid concentration. 

Sediment cleanup goal(mg/kg) for PCB- Arodors based on sediment Geometric mean 
and BASF calculated from Sediment Average 

Exposure Fish Screenlng BSAF Cancer risk Hazard 
Assumptions value (mg/Kg) (lin 100,000) Quotient (l) 

Cancer Noncancer 
Scenario l 0.02 0.08 0.776 0.025 0.10 
Scenario 2 0.11 0.17 0.776 0.141 0.212 
Scenario 3 0.71 0.95 0.776 0.91 1.18 
Scenario 4 0.21 0.27 0.776 0.270 0.34 

Sediment cleanup goal(mg/kg) for PCB- Aroclors based on geometric mean of 
individual fish BSAF data 
Exposure Fish Screening BSAF Cancer risk Hazard 
Assumptions* value ( mg/Kg) (lin I 00,000) Quotient (1) 

Cancer Noncancer 
Scenario 1 0.02 0.08 0.511 0.04 0.16 
Scenario 2 0.11 0.17 0.511 0.21 0.33 
Scenario 3 0.71 0.95 0.511 1.39 1.86 
Scenario 4 0.21 0.27 0.511 0.41 0.53 

*Footnote: 
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I. Scenario l • Fish tissue PCB concentration as recommended by Guidance for Assessing Chemical 
Contaminant Data for Use in fish Advisories, Vol L 

2. Scenario 2: Fish tissue PCB concen!ration based on the fish tissue ingestion rate of 17g/day exposure 
assumptions described in Dicks Creek HHRA, Degrandchamp, 2003, 

3. Scenario 3: Fish tissue PCB concentration based on the fish tissue ingestion rate of 1.5 g/day as per 
Dr.Degrandchamp's rebuttal ou comments, 2004. 

4. Scenario 4: Fish tissue PCB concentration based on the fish tissue ingestion rate of5.25 g/day 
exposure assumptions described in Dicks Creek HHRA, Arcadis, 2003 
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12/09/2004 14:35 2025549001 

PRIVILEGED AND CONFIDENTIAL 
ATTORNEY-CLIENT PRIVILEGED 
ATTORNEY WORK PRODUCT 
DRAFT 12/09/04 

Dredge Spoil Disposal Areas 

SLPD 

Dredging and/or channelization has taken place in 1967, 1975, 1976 and 1984 from point 400 
feet west/downstream ofYankce Rd bridge to upstream/east of Yankee Rd bridge to Sta.1.50+00 
(intersection of North Branch of DC and main DC). (We know that Annco/AK had at .least 57 
PCB transformers in 1977. Many of these had probably been there for 20 to 30 years prior. 
Beginning in 1983, Armco/ AK began disposing of PCBs transfonners, which was completed 
around 1999. We do not know the first use date for PCBs hydraulic oil at the Middletown 
works. We do know that Armco purchased 990,000 pounds of Monsanto-brand hydraulic oil 
between 1970 and 1972. I believe: PCB hydraulic oil use began in the mid 19501s.) 

1967 
The 1967 dredging/channelization between Sta 0+00 to Sta 50+00 straightened the creek by 
pushi11g the sediments onto the existing creek-banks andlo, floodplain areas, This dredging also 
isolated two large meanders located at Sta 19+00--·Sta 25-i·00 and Sta 38+00---Sta 48+00. An 
estimated 100,000 cubic yards of creek sediments east of Sta 50 to Sta 150 were also removed to 
onsite Armco fill areas (see MCC 911/04 revised Contract Map 142 ). As part of Corrective 
Action (CA), we should require AK to sample several of these open onsite fill areas to determine 
ifPCBs are present. We may want to require 25 to 30 of"discretionary samples" that are chosen 
by BP A for this purpose and sampled/tested by AK. 

1975 and l.976 
The extent of dredging work done in 1975 and 1976 and the location of dredge spoil disposal 
areas are unknown at this time. 

1984 
In 1984, several areas in DC were dredged from Yankee Rd Sta 0+00 to 58+ l 00. The 1984 
project removed 22,180 cubic yards of dredge spoils to nearby locations. MCD records on the 
1984 dredging indicate that show dredge s~oHs being placed in 6 disposal areas (listed below) 
near residential and/or floodplain areas. We have 10 Daily Constnmtion Reports (DCRs) that 
give us some information as to the disposition of dredge material in 1984. Note that in the first 
Daily Construction Report (DCR1) dated 7 /25/84 on the "Location of Spoil Area" entry states 
the following: "Kelchner has contacted several landown.ers along Oxford State Road about 
placing spoil on slopes and high portions ofprope11ies along Oxford State. He hopes to spoil 
most of the material with pans and use the haul roads as little as possible." 
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Reggie ArkeU's interview/memo wjth supports the above as he indicated that "the 
material taken from Dicks Creek was moved by some type of equipment with a scrapper that 
transported and/or dragged the fill before spreading it onto his property. He did not recall it 
being loaded into dump trucks of any kind." Also, the 11/16/04 interview/memo with MCD's 
Rinehart states that ''project work in 1984 was focused on excavating the material from the 
banks of the waterway .... the majority of material removed was deposited in areasfarther away 
from the creek.,, .some type of equipment with a scrapper was used to remove most of the 
material." MCD's Rinehart also iden.tified the  property as dredge material disposal site. 
See Figure 2 and green property in the Rinehart memo. As part of CA. I think tli'e whole 

ot needs to be sampled for PCBs. 

Tom  also indicated that the Glenn Cartage Company property received Dicks Creek 
material. See Figure 2 and the violet pi'operty in the Rinehart memo. Arcadis Figure 2_provided 
by AK shows the two meanders between Yankee Rd and the NY RR bridge. Dicks Creek dredge 
material from the larger north-side meander was probably spread onto this property in the same 
way as the nearby  property. Arcadis Figure 2 shows 15 floodplain sampling locations 
between Yankee Rd and the NYRR bridge, including the proposed deep sampling location at the 
top of the north-side meander. The northside mea1lder :may actually be part of the Glenn Cartage 
Company property. As part of CA, I think the entire Glenn Cartage property needs to be sampled 
for PCBs. I am concerned about the several properties located between the  and Glenn 
Cartage properties. The Acardis Figure 2 ariel photo-map is dated 2004 and appears to show 
trees and open areas with no buildings. Unless this area is a high spot. you would think that fill 
material would have been spread across this area also. Under CA, some additional sampling 
should be done in the back-half of these properties, 

The remaining DCRs, with dates. Limits of Earthwork, Location of Spoil Area and Construction 
Activity entry information and disposal amounts are listed below. Note that the right bank is the 
north-side of Dicks Creek and left bank is the south-side if Di.cks Creek. See MCC 9/1/04 
revised Contract Map 142 ) 

DCR2 dated 8/6/84 Right bank Sta 14+00 to Sta 18+00 (area midway between RR, bridge and 
Old channel Spoil Area) Location of Spoil Area entry states "Equipment parked at Oxford State 
Road with rear of lot used as disposal site.'' 

DCR3 dated 8/14/84 Right bank Sia 32+00 to Sta 36+00 (near/upstream of Outfall 002) 
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear oflot used 
as disposal site." Construction Activities entry states that "widend road on Levey & put 4 ' fill 
over Standard Oil & C.G.& E Lines .. Removed one tree on Levey Station 36 +00'' (Levey is 
probably levee.) The Stan.dard Oil and C.G.&E pipelines mentioned above crosses Dicks Creelc 
(DC) at the NY RR bridge and runs along Oxford State Rd. Unclear where the 4 foet of fill 
would have been placed. but it could be at Sta 36 .along Oxford State Rd, north of Outfall 002. 
See Arcadis Eigure 4 map/photo. 

Non-responsive

Non-responsive

Non-responsive

Non-responsive

Non-responsive

Non-responsive
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DCR4 dated 8/15/84 Right bank Sta 36+00 to Sta 39+46 (near/upstream of Outfall 002) 
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear oflot used 
as disposal site." Construction Activities entry states "10:00 to 3:30 Loaded trucks for Armco" 

DCR5 dated 8/16/84 Right bank Sta 38 +00 to Sta 44 +00 (near/upstream of Outfall 002) 
Location of Spoil Arca entry states "ECJ,uipment parked at Oxford State Road with rear of lo! used 
as disposal site." Construction Activities entry states l'Loading and hauling dirt between Sta 
38+00 -41 +64.23 Loading Trucks for Armco & 2 Euclid Pans hauling in Burridge Machine 
Shop Lot ... Kelchner started disposal area in lot behind Burridge Machine Shop. 

DCR611. dated 8/21/84 Right Bank Sta 56+00 to Sta 58+00 (near/upstream of slag haul road) 
Location of Spoil Area entry states "Equipment parked at Burridge Machine on Oxford State 
Road, rear lot used as disposal area". 

I think the disposal area for DCRs 3 thru 6a is the rear lot of the old Burridge Machine Shop 
property and/or the old Armco lot located north/above the Old Channel Spoil areas and south of 
Oxford State Rd .. See Figure 2 and yellow property in the Rinehart memo. CA sampling should 
focus of the rear half of the old Burridge Machine Shop property but some samples should be 
taken in the front portions as the fill dirt may have moved around over the years. CA sampling 
should also sample the old Annco lot located north/above the Old Channel Spoil areas and south 
of Oxford State Rd .. 

DCR6b dated 8/21/84 Left Bank Sta 4+00 to Sta 6+00 ( near/upstream Yankee Rd bridge) 
Locati.on of Spoil Arca entry states "Disposal site Middletown Welding Co. Lot. Disposal for left 
bank material between Yankee & RR bridge". This is the Om1an Welding property anc\ is 
identified in Figure 2 as the pink property. Mike Milrnlka says that a photo at Orman's shows 
the 1984 disturbed/regraded area adjacent to Dicks Creek. As I understand our current sampling 
agreements with: AK, this areas should be addressed via our hot spot and floodplain sampling. 

DCR7 dated 8/28/84 Left bank Sta 54+00 to Sta 5 8+00 (near/upstream of slag haul road) 
"Removing dirt at creek side and stock piling. Did not haul any today" 

DCRS date ?? Left Bank Sta 36+00 to Sta 38+00 and Sta 52+00 to Sta 54+00 
Location of Spoil Area entry states "Disposal area on Armco lot left side of the stream." 
Construction Activities entry states "2 Euclid pans hauling dirt , .. 61 loads Armco lot... site visit 
A.M. Rinehart." This may be the AK Steel General Slag Dumping Area identified by Rinehart 
and shown in Figure 2. I think wc have some floodplain samples on the south side of the creek 
near this area. ?7 They may have used the dredge material to cap the old slag landfill area so 
some CA sampling iu the 0- l' and 1-2' foot range may be warranted. Suggest we try and get 10 
to 20 discretionary samples for this area. · 

DCR 9 dated 9/8/84 Left Bank Sta 24+00 to Sta 28 +00 (south-side opposite the big meander) 
Location of Spoil Area entry states "Disposal area Oxford State Rd and Ottawa St." Construction 
Activities entry states "Loaded and hauled 97 loads on 2 Euclid Pans." This area was IJ.Ot 
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specifically identified in the  or Rinehart memos. It may be old Armco lot located 
north/above the Old Channel Spoil areas and south of Oxford State Rd. I could also be 

PAGE 04 

AK/ Annco property located at the intersection of Oxford State Rd foorthside) and Ottawa St. 
(westside) near the old Coke Oven Condensate Tanks. CA sampliog sbould be done in this both 
areas. 

DCRH.l dated 9/13/84 Left bank Sta 18+00 to Sta 24 +00 (south-side opposite the big meander) 
Location of Spoil Area entry states "Disposal area on right bank at station 14+00 on private lot 
Cecil Osburn Oxford State Rd". This one is weird in that left/south bank material is being 
reported disposed of on the right/northside of Dicks Creek?? Sta 14 +00 and OxfoTd State Rd 
intersection would be one/two of the properties shown in Figure 2 that is about half between the 
Old Channel Spoil Area and the NY RR bridge?? Properties 8. 9. and/or 10 as shown in Figure 
2. Arcardis Figure 3 photo-map dated 2004 shows area to have some trees but mostly open area 

We need to remember that MCD memo dated 8/27/84 describes the proposed installation of 693 
feet of "beach drains" mostly on the right bank or n_orth side of Dick's Creek between Stations 8 
to 45. The drains are described as 3 to 3.5 feet wide and 1.2 to 18 inches deep and fill with +4" 
slag even. with the beach grade. It is unclear to m.e if these drains are perpendicular or parallel to 
Dicks Creek. Do we want to ask AK for more information on this?·? Should they sample 
several of the beach drains as part of CA to see if they are a PCB problem?? 

Lastly;the MCD memo ( page 2, .item 4) also mentions a buried 30" metal culvert near 19+65 
that has no outlet to the creek. This area is located in the ''old channel spoil areas" on MCD 
Contract 142 Map. The culvert could have accumulated PCBs over the years and/or PCBs may 
have discharged to the creek via the culvert. I think we n.eed to tell AK about this, before they 
begin any remediation of this area of Reach. I. 

Based on the above, there are ten suspected areas there l 984 Dicks Creek dredge spoils were 
placed. Beginning at Yankee Rd Bridge and moving eastward the suspected areas are: 

• Glenn Cartage property (violet on Figure 2) (north-side DC); 
• Bacl,-half of properties between Glenn Cartage ap.d  properties (north-side DC); 
•  property (ween on Figure 2) (north-side DC); 
-• Midd\etown/Ormans Welding (pink of Figure 2) (south-side DC); 
• Back-half of properties located between Sta 12 to Sta l 8 (Osbum lot north-side DC); 
• Old Armco lot/property north of big mean.der between Sta l 9 to Sta 25 (north-side DC); 
• AK/Armco property located at the intersection of Oxford State Rd (northside) and Ottawa 

St. (westsidel near the old Coke Oven Conde.nsate Tanks; 
• Pipeline fill-Sta 36, along Oxford State Rd, north of Outfall 002. (northside DC); 
• Burridge Machine Property (yellow 011 Figure 2) (north.side DC); and 
• AK Steel General Slag Dumping Area. 

Areas of concern would be the beach drains between Sta 8 to Sta 45 and buri.ed culvert at Sta 
19+65. 

Non-responsive

Non-responsive
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Rob, 

Ex Kano Sams 
<ExkanoS@lerachlaw .com 
> 

12/06/200412:10 PM 

TO Robert. Darnell@usdoj.gov 

TBehlen@ag.state.oh.us, Michael 
Mikulka/R5/USEPA/US@EPA, jeff.hines@epa.state.oh.us, 

cc Michael Calhoun/DC/USEPA/US@EPA, 
Steven.Willey@usdoj.gov 

bee 

Subject Comments on Sampling 

Here are Bruce 1 s comments on sampling: 

Pre-dredging characterization: While I agree with all of EPA's 
comments 
on the sampling, whether they are necessary depends on two things. 
First, if the sampling is to guide the dredging with post dredging 
confirmatory sampling, then I believe AK should be left to decide if 
additional pre-sampling work is worth the cost (although I agree with 
EPA that it is likely to save money in· the long run}. If the sampling 
is to delineate contamination so that post dredging confirmatory 
sampling is not necessary, I believe that all of EPA's comments must 
be 
implemented. My preference is for post dredging sampling. 

Let me know if you have any comments. Thanks. 

NOTICE: This email message is for the sole use of the intended recipient(s) 
and may contain information that is confidential and protected from disclosure 
by the attorney~client privilege, as attorney work product, or by other 
applicable privileges. Any unauthorized review, use, disclosure or 
distribution is prohibited. If you are not the intended recipient, please 
contact the sender by reply email and destroy all copies of the original 
message. 
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To 

:7.,; /4 ,'f',e_, 

C,4fia.­

/h114r?!J Michael 
Calhoun/DC/USEPA/US 

12/06/2004 04:09 PM 
Subject Dredging and Dredge Spoil Disposal Areas 

Here is a draft of my homework. I will miss lhe call tomorrow but will be in on Wed. thx.202-564-6031 

PRIVILEGED AND CONFIDENTIAL 

ATTORNEY-CLIENT PRIVILEGED 

ATTORNEY WORK PRODUCT 
DAAFT----

Dredging and/or channelization has taken place in 1967, 1975, 1976 and 1984 from point 400 feet _ 
west/downstream of Yankee Rd bridge to upstream/east of Yankee Rd bridge to Sta 150+00 (intersection 
of North Branch of DC and main DC). (We know that Armco/AK had at least 57 PCB transformers in 
1977. Many of these had probably been there for 
20 to 30 years prior. Beginning in 1983, Armco/AK began disposing of PCBs transformers, which was 
completed around 1999. We do not know the first use date for PCBs hydraulic oil at the Middletown 
works. We do know that Armco purchased 990,000 pounds of Monsanto-brand hydraulic oil between 
1970 and 1972. I believe PCB hydraulic oil use began in the mid 1950's, but I cannot prove it yet!!) 

1967 
The 1967 dredging/channelization between Sta 0+00 to Sta 50+00 straightened the creek by pushing the 
sediments onto the existing creek-banks and/or floodplain areas. This dredging also isolated two large 
meanders located at Sta 19+00- Sta 25+00 and Sia 38+00---Sta 48+00. An estimated 100,000 cubic 
yards of creek sediments east of Sta 50 to Sia 150 were also removed to onsite Armco fill areas (see 
MCC 9/1/04 revised Contract Map 142 ). As part of Corrective Action (CAl, should we require AK to 
sample several of these fill areas to determine if PCBs are present? )1£.f 

1975 and 1976 
The location and extent of dredging work done in 1975 and 1976 and dredge spoil disposal areas are 
unknown at this time. 

1984 
In 1984, several areas in DC were dredged from Yankee Rd Sta 0+00 to 58+100. The 1984 proiect 
removed 22 180 cubic yards of dredge spoils to nearby locatjons. MCD records on the 1984 dredging 
indicate that show dredge spoils being placed in 6 disposal areas (listed below) near residential and/or 
floodplain areas. We have 10 Daily Construction Reports (DCRs) that give us some information as to the 
disposition of dredge material in 1984. Note that in the first Daily Construction Report (DCR1) dated 
7/25/84 on the "Location of Spoil Area" entry states the following: 
"Kelchner has contacted several landowners along Oxford State Road about placing spoil on slopes and 
high portions of properties along Oxford State. He hopes to spoil most of the material with pans and use 
the haul roads as little as possible." · 

Reggie Arkell's interview/memo with  supports the above as he indicated that "the material 
taken from Dicks Creek was moved by some type of equipment with a scrapper that transported and/or 
dragged the fill before spreading it onto his property. He did not recall it being loaded into dump trucks of 
any kind." Also, the 11116/04 interview/memo with MCD's Rinehart states that "project work in 1984 was 
focused on excavating the material from the banks of the waterway .... the majority of material removed 
was deposited in areas farther away from the creek .... some type of equipment with a scrapper was used 

_t~ remove most of the material." MCD's Rinehart also identified the  property as dredge material 

L
d1sposal site. See Figure 2 and green property in the Rinehart memo. As part of CA. 
I think the whole lot needs to be sampled for PCBs. 

1T 
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The remaining DCRs, with dates, Limits of Earthwork, Location of Spoil Area and Construction Activity 
entry information and disposal amounts are listed below. Note that the right bank is the north-side of 
Dicks Creek and left bank is the south-side if Dicks Creek. See MCC 9/1/04 revised Contract Map 142) 

DCR2 dated 8/6/84 Right bank Sta 14+00 to Sta 18+00 (area midway between RR bridge and Old 
channel Spoil Area) 
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used as 
disposal site : ' c/L - ) ,f 7, ... 1 r r -n .._ T . .,, c; IJ 7'D f0"'-r1 ~ ?n:,_ ,,/i't6°4- . 

DCR3 dated 8/14/84 Right bank Sta 32+00 to Sta 36+00 (,, 1 c , ~ <-' r ,., .,_. v "2..... 
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used as 
disposal site." 
Construction Activities entry states that "widend road on Levey & eut 4 'fill over Standard Oil & C.G.& E 
~ .. Removed one tree on Levey Station 36 +00" (I could not locate Levey Street,_ The Standard Oil 
and C.G.&E pipelines mentioned above cross Dicks Creek (DC) at the NY RR bridge and run along 
Oxford State Rd. Unclear where the 4 feet of fill would have been placed?) c. ,,.; ~ v"-'.;- .I! o ~/t~,. ·P-o I?~ 

DCR4 dated 8/15/84 Right bank Sta 36+00 to Sta 39+46 l.n 5 i /l.-~ c,;::- (.; ~.1'7vt..- ov L 
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used as 
disposal site." 
Construction Activities entry states "10:00 to 3:30 Loaded trucks for Armco" 

DCR5 dated 8/16/84 Right bank Sta 38 +00 to Sta 44 +00 vi'/;~ t>P v.,_,,.,01v<-- ov Z­
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used as 
disposal site." 
Construction Activities entry states "Loading and hauling dirt between Sta 38+00 -41+64.23 Loading 
Trucks for Armco & 2 Euclid Pans hauling in Burridge Machine Shop Lot...Kelchner started disposal area 
in lot behind Burridge Machine Shop. --) nw..., .-~,- 1' .... A/.. - / ./ ,-/½- ,, 

I ,.,w I rrn-v fi ""'-:, ~ I' l-,;,/ / ✓ / ,-,,, _i.-lr"J-,f'U-t:.--

DCR6a dated 8/21/84 Right Bank Sta 56+00 to Sta 58+00 /lv,1;"W1 ~ /iu C/1.ttv --JC-t~J_} ~ 
Location of Spoil Area entry states "Equipment parked at Burridge Machine on Oxford State Road, rear lot 
used as disposal area" . I think the disposal area for DCRs 3 thru 6a is the rear lot of the old Burridge 
Machine Shop property. See Figure 2 and yel low property in the Rinehart memo. CA sampling should 
focus of the rear half of the lot but some samples should be taken in the front portions as the fill dirt may 
have moved around over the years. v/lfrtt-?i ~ C"C- /'c:{, JGVrf'C-6- _,,4~J Vt;.;-Mrt-, 1,,< r 4,-

~~ 
DCR6b dated 8/21/84 Left Bank Sta 4+00 to Sta 6+00 /\, C,,,/.JL- o 3 t'.l'tJ ...fcqt14;;;,., 
Location of Spoil Area entry states "Disposal site Middletown Welding Co. Lot. Disposal for left bank 
material between Yankee & RR bridge". This is the Orman Welding property and is identified in Figure 2 
as the pink property. Mike Mikulka says that a photo at Orman's shows the 1984 disturbed/regraded area 
adjacent to Dicks Creek. As I understand our current sampling agreements with AK, this areas should be 
addressed via our hot spot and floodplain sampling. Do you agree?? 

1 
~ j ,. 

DCR7 dated 8/28/84 Left bank Sta 54+00 to Sta 58+00_ vl'.f rl"'l c,C ft,!, /~
1
~;_ 

"Removing dirt at creek side and stock piling. Did not haul any today" 
1-../~ '~ f'<,Wt-(£,1~ 

DCR8 date ?? Left Bank Sta 36+00 to Sta 38+00 and Sta 52+00 to Sta 54+0Q_ -? v I Jr""- ~P 1 \.., ,1iu· ~ (I) 
Location of Spoil Area entry states "Disposal area on Armco lot left side of the stream." Construction 
Activities entry states "2 Euclid pans hauling dirt ... 61 loads Armco lot... site visit A.M. Rinehart." This 
may be the AK Steel General Slag 
Dumping Area identified by Rinehart and shown in Figure 2. I think we have some floodplain samples on 
the south side of the creek near this area .?? They may have used the dredge material to cap the old slag 
landfill area so some CA sampling in the 0- 1' and 1-2' foot range may be warranted. 

OCR 9 dated 9/8/84 Left Bank Sta 24+00 to Sta 28 +00 
Location of Spoil Area entry states "Disposal area Oxford State Rd and Ottawa St." Construction 



Activities entry states "Loaded and hauled 97 loads on 2 Euclid Pans." This area was not identified in the 
 or Rinehart memos. I may be old Armco lot located north/above the Old Channel Spoil areas and 

south of Oxford State Rd. I could also be AK/Armco property located at the intersection of Oxford State 
Rd (northside) and Ottawa St. (westside) near the old Coke Oven Condensate Tanks. ')';z.§, /V~ 'fr' JH#!fd 

DCR 10 dated 9/13/84 Left bank Sta 18+00 to Sta 24 +00 ,$J4'7/I t--t11J', plt,l(t! 
Location of Spoil Area entry states "Disposal area on right bank at station 14+00 on private lot  .,.,v ~ 

Oxford State Rd". This one is wierd in that left/south bank material is being reported disposed of 
on the right/northside of Dicks Creek?? Sta 14 +00 and Oxford State Rd intersection would be one/two of 
the properties shown in Figure 2 that is about half between the  

? Properties 8, 9. and/or 10 as shown in Figure 2. {__/v l-.',)n:>J ,H oJJ1vtY,_ 

We need to remember that MCD memo dated 8/27/84 describes the proposed installation of 693 feet of 
"beach drains" mostly on the right bank or north side of Dick's Creek between Stations 8 to 45. The 
drains are described as 3 to 3.5 feet wide and 12 to 18 inches deep and fill with +4" slag even with the 
beach grade. It is unclear to me if these drains are perpendicula_Lor parallel to Dicks Creek . Lastly the 
MCD memo ( page 2, item 4) also mentions a buried 30" metal culvert near 19+65 that has no outlet to 
the creek . This area is located in the "oil channel spoil areas" on MCD Contract 142 Map that I think may 
have high PCBs. The culvert could have accumulated PCBs over the years and/or PCBs may have 
discharged to the creek via the culvert. 

{>c0>r-tv 
O)~t1/'J) - , 

Non-responsive

Non-responsive

Non-responsive

Non-responsive
Non-responsive



Michael 
Calhoun/DCIUSEPAIUS 

11/23/2004 01 :38 PM 

PRIVILEGED AND CONFIDENTIAL 

ATTORNEY-CLIENT PRIVILEGED 

ATTORNEY WORK PRODUCT 

To 

Subject Fw: Sampling Comments.doc 

This was sent to Sierra Club and OH. Have they commented on it?? Seems reasonable to me. Has 
anything chang&on this?? I think that at least 3 locations should be cored across the Creek to more 
accurately quantify the "depth of contamination" at each cross-section. Maybe you can rephrase it to say 
the "depth of sediment and the transition into the native/clean substrate layer"?? We want to make sure 
they go down deep enough?? Since they are going to divert the water in the remedial segment, they can 
scrapped off the top 6 inches in the shallow creek side areas anyway. The three cores across the creek 
could be put in the places (more towards the middle or in depostional areas) where there is at least 6 
inches of sediment. Lastly, perfection is the enemy of the good in Reach I and MD!! I think we take a 
gross source sediment removal and run with itl 1 

----- Forwarded by Michael Calhoun/DCIUSEPA/US on 11123104 02:01 PM----­

"Darnell, Robert {ENRD)" 
<RDarnell@enrd .usdoj.g 
ov> 

11112104 04:11 PM 

To '"ExkanoS@lcsr.com"' <ExkanoS@lcsr.com>, 
"'TBehlen@ag.state.oh.us"' <TBehlen@ag.state.oh.us> 

cc 

Subject 

Michael Mikulka/R5/USEPA/US@EPA, "Willey, Steven (ENRD)" 
<SWilley@enrd.usdoj.gov>, Michael 
Calhoun/DCIUSEPA/US@EPA, Peter 
Moore/DCIUSEPA/US@EPA 
Sampling Comments.doc 

Attached are draft comments on A.K's proposal for sampling to establish the verticle extent of 
dredging in Reach 1 and MD. Perhaps we can discuss in conjunction with the biomonitoring 
issues call (the subject of a separate email I just sent). Please let me know. Thanks. Rob 

Draft 
Joint prosecution priviledged 
Attorney work product 
Prepared for settlement purposes only; not admissible as evidence pursuant to FR 408 
To: Rob Darnell, Trial Attorney 

U.S. Department of Justice 

One of the outstanding issues from the October 13, 2004, settlement meeting was the government's 
response to AK's proposal dated August 11, 2004, for sampling to establish the vertical ext'°'1t of 
dredging in Reach 1 of Dicks Creek, including Monroe Ditch. 

Background 



Sediment removal has been proposed for the portion of Dick's Creek extending from about 50 feet 
upstream of Outfall 002 to about 50 feet downstream of the USGS Gauging Station near Yankee Road. 
Momoe Ditch as far upstream as the second culvert will also be dredged. The purpose of the sampling 
proposed by AK is to determine the vertical extent of <,!redging.,'I]1~:specific objective is to verify 
whether the confining clay layer underlying Dicks Creek anflJ\foru:'\:iei Ditch serves as a boundary below 
which PCBs do not occur at significant (i.e. greatfr tht1n 1 ppµ:t lW'rlis-

Study Design Proposed by AK 
Sediment core samples will be collected from depositional zones within Dick's Creek at approximately 
200 foot intervals (approximately 15 locations). Three samples will be collected from the lower reach of 
Momoe Ditch, including one sample at the confluence with Dick's Creek and two samples upstream of 
this point. Each sediment core sample will extend up to two feet into the confining clay layer. 

Several sediment samples will be collected within or below the clay layer in each core. For example, 
samples might be collected from 2 to 6, 6 to 10, JO to 14 and 14 to 18 inches below the top of the clay 
layer. The uppermost sample would be analyzed for PCBs, and the remaining samples would be held 
pending the results of the initial analysis. If PCBs are present above the established cleanup level, 
additional samples will be analyzed to determine the vertical extent of dredging. The selected samples 
will be analyzed for PCBs using pressurized fluid extraction and USEPA Method 680 (PCB 
homologues). 

USEP A Comments on Study Design 
USEP A is of the understanding that all contaminated sediment within Reach 1 will be excavated and 
removed. The purpose of the pre-remedial sampling is to verify the extent of removal at cross-sections of 
Dicks Creek and Monroe Ditch in order to better scope the project. Dicks Creek varies in width in Reach 
I but is generally on the order of 50 - 60 feet in width. The MCD project identified a design channel 
width at 60 feet. The question we have is whether one core per cross-section is sufficient to answer the 
design question of how deep to excavate and whether or not the depth is constant across the stream 
width. Our position is that it is better to do additional sampling at the design stage in order to scope the 
construction project as accurately as possible. This should save money in the long term. AK's position is 
that the sediment is homogenous across the stream width. This is thought to be unlikely based on past 
sampling. As such, the design of the sampling program should verify whether or not this is the case. 
Initially, 2-3 cores across the width should be taken and tied to a vertical and horizontal datum such that 
the depth of excavation can be adequately determined. The second question is what should be the 
distance between cross sections. USEPA initially envisioned a distance between cross sections of 50 
feet. Certainly in the vicinity of transition structures such as the RR bridge downstream ofMomoe 
Ditch, this should not be exceeded. Where there is no transition, perhaps increasing the distance to 100 
feet would be appropriate. 

Sampling Methods Proposed hy AK 
Sediment cores will be collected using a vibracoring device. First, an 8-inch diameter section of pipe or 
other casing material will be advanced into the sediment approximately 6 inches below the sediment 
surface and dewatered to create a dry work area. Next, a 2-inch wide stainless steel core sampler, with a 
butyrate core liner, will be advanced up to 6 feet below the sediment surface using a direct ci!ltrent (DC) 
vibratory head in conjunction with a slide hammer. The core sampler will be extracted from the sediment 
by hand in conjunction with the slide hammer to lessen the chance for disturbing sample integrity. A 
basket-type core catcher will be used to retain the sediment core within the butyrate core liner. The liner 
will be extruded from the sampler, capped, and labeled (top and bottom). 



Sediment samples will be collected from downstream to upstream, and sampling locations will be 
recorded with a global positioning system (GPS) unit. Sample identification codes will be assigned 
consecutively and will indicate the water body sampled, the medium, the location number, and the 
sample depth ( e.g., DC-CLAY-0 l-2-8). Sampling logs and field notes will be recorded, according to 
methods previously established for the site. Sampling logs will include the depth from the sediment 
surface to the confining clay layer. Sample containers will be appropriately packed, labeled, and placed 
in coolers with bagged ice for shipping to the analytical laboratory. 

Procedures such as decontamination of equipment, data validation, and health and safety measures will 
be conducted in accordance with the Quality Assurance Project Plan (QAPP) and Health and Safety Plan 
(HASP) for the site. Disposable equipment will be used where possible to minimize the potential for 
cross-contamination. One equipment blank will be collected each day for any equipment requiring 
decontamination. Field duplicate samples will be collected at a rate of I per 10 samples, and matrix 
spike/matrix spike duplicate (MS/MSD) samples will be collected at a rate of 1 per 20 samples. Unused 
sediment and decontamination fluids will be collected for proper off-site disposal. 

USEP A Comments on Sampling Methods Proposed by AK 
USEP A agrees with collection via vibracore and the other procedures specified. Prior to collection, a 
vertical elevation of the top of the sediment at each sample location should be determined with respect to 
a benchmark on shore. This will allow a more accurate estimate of the total volume of sediment to be 
excavated. Further, at least 2 and preferably 3 locations should be cored across the Creek to more 
accurately quantify the depth of contamination at each cross-section. 
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From: "Darnell,Robert (ENRD)" <RDarnell@enrd.usdoj.gov> 
To: 

cc: 

Robert Guenther/RS/USEPA/US@EPA, Michael 
calhoun/DC/USEPA/US@EPA, Peter Moore/DC/USEPA/US@EPA, GARY 
CYGAN/RS/USEPA/US@EPA, Michael Mikulka/RS/USEPA/US@EPA 
"Willey,Steven (ENRD)" <SWilley@enrd.usdoj.gov> 

Date: Wednesday, November 17, 2004 09: 00AM 
Subject: FW: Meeting on Friday 

-----Original Message-----
From: b.bell@cea-enviro.com [ mailto:b.bell@cea-enviro.com ] 
Sent: Wednesday, November 17, 2004 11:39 AM 
To: ExkanoS@lerachlaw.com; marilyn.wall@env­
comm.org; da ltma n@envi ron law .com; susan. kn ight@sierracl ub. org 

Cc: Darnell, Robert (ENRD) 
Subject: RE: Meeting on Friday 

Ex Kano - My thoughts on the various issues: 

In-situ remediation. I remain strongly opposed to the idea of in-situ 
remediation. There are several reasons for this: 

* It's unproven technology. There has been mostly lab work and I 
believe some pilot scale field work. None of it has been done for a 
long enough period to ensure long term results. 
* Given the flashly nature of Dicks Creek and the estimates made of 
scour velocity, it seems a sure thing that significant downstream 
transport of the sediment, activated carbon and PCBs must occur. This 
will make monitoring of any in-situ remediation extremely difficult 
because you will wind up chasing the remediation downstream. 
* Activated carbon will be abraided to smaller and smaller size due to 
scour and abrasion in the sediment during high flow velocities. The 
activated carbon is likely to be ground down to very small size and 
become resuspended in the water column. This does two things. First, 
the PCBs will be moved out of the monitoring zone. Second, at some 
size, the activated carbon and its associated PCB load will become 
available for ingestion and even move through gills. I have no idea how 
biologically available PCB will become at that point. 
* Definition of success should be sufficiently reduced reduction in fish 

https:/ /r5notes3 .r05 .epa.gov/mail/mmikulka.nsf/($Inbox)/28822240988339DA85256F4F00... 11/17 /04 
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(if you can find where to monitor after the sediment moves) to lift all 
restrictions. 
* I see nothing in the habitat and access that would prevent restoration 
of the habitat in short order as long as access for dredging and support 
is carefully done. 

Biological Monitoring: Having said that I oppose the in-situ work for 
the reasons above, I agree with EPA's comments on the biomonitoring. 
Monitoring of benthic organisms must be included. 

Pre-dredging characterization: While I agree with all of EPA's comments 
on the sampling, whether they are necessary depends on two things. 
First, if the sampling is to guide the dredging with post dredging 
confirmatory sampling, then I believe AK should be left to decide if 
additional pre-sampling work is worth the cost (although I agree with 
EPA that it is likely to save money in the long run). If the sampling 
is to delineate contamination so that post dredging confirmatory 
sampling is not necessary, I believe that all of EPA's comments must be 
implemented. My preference is for post dredging sampling. 

Please let me know if you have any questions. Thanks. 

Bruce 

-----Original Message-----
From: Ex Kano Sams [ mailto:ExkanoS@lerachlaw.com ] 
Sent: Tuesday, November 16, 2004 6:50 PM 

Bruce A. Bell; marilyn.wall@env-comm.org; 
susan.knight@sierraclub.org 

Cc: robert.darnell@usdoj.gov 
Subject: RE: Meeting on Friday 

Page 2 of 3 

Bruce, please include Rob in any thoughts you have about EPA's comments 
on in-situ. Thanks. 

>>> "Bruce A. Bell" <b.bell@cea-enviro.com> 11/16/2004 11:15:36 AM>>> 
If you guys need to call me, I should be available. 

Bruce 

-----Original Message-----
From: Ex Kano Sams [ mailto:ExkanoS@lerachlaw.com ] 
Sent: Tuesday, November 16, 2004 12:17 PM 
To: m.kavanaugh@att.net; Bruce A. Bell; marilyn.wall@env-comm.org; 

https://r5notes3.r05.epa.gov/mail/mmikulka.nsf/($Inbox)/28822240988339DA85256F4F00... 11/17/04 
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daltman@environlaw.com; susan.knight@sierraclub.org 
Subject: Meeting on Friday 

The meeting on Friday will be at 8:30 (for the premeeting) with a 
meeting with AK Steel to follow. will be in the Ohio AG's office. 

NOTICE: This email message is for the sole use of the intended 
recipient(s) and may contain information that is confidentfal and 
protected from disclosure by the attorney-client privilege, as attorney 
work product, or by other applicable privileges. Any unauthorized 
review, use, disclosure or distribution is prohibited. If you are not 
the intended recipient, please contact the sender by reply email and 
destroy ail copies of the original message. 

NOTICE: This email message Is for the sole use of the intended 
recipient(s) and may contain information that is confidential and 
protected from disclosure by the attorney-client privilege, as attorney 
work product, or by other applicable privileges. Any unauthorized 
review, use, disclosure or distribution is prohibited. If you are not 
the intended recipient, please contact the sender by reply email and 
destroy all copies of the original message. 

Page 3 of3 
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From: Michael Calhoun/DC/USEPA/US 
Michael Mikulka/RS/USEPA/US@EPA 

Pagel of2 

To: 
cc: "Rojko,Cathy (ENRD)" <CRojko@enrd.usdoj.gov>, GARY 

CYGAN/R5/USEPA/US@EPA, James Morris/RS/USEPNUS@EPA, Peter 
Moore/DC/USEPA/US@EPA, Robert Guenther/R5/USEPA/US@EPA, 
"Willey,Steven (ENRD)" <SWilley@enrd.usdoj.gov>, "Biros,Frank 
(ENRD)" <FBiros@enrd.usdoj.gov>, "Darnell,Robert (ENRD)" 
<RDarnell@enrd.usdoj.gov>, "Page,Mitchell G. (ENRD)" 
< M Page@en rd. usdoj. gov> 

Date: Tuesday, November 16, 2004 01:0SPM 
Subject: 

PRIVILEGED AND CONFIDENTIAL 

ATTORNEY-CLIENT PRIVILEGED 

ATTORNEY WORK PRODUCT 

DRAFT --Suggestions for your review. 

Option A--100 Foot Transect in Reach 2 creek sediment characterization 
proposal 
Reach 2 is 1.5 miles (times 5,280/mile)"" 7,920 feet/100 ft transects==79 
transects at 100' spacing 
79 transects times 6 samples per transect (and 6" sample interval) == 474 
total samples if all samples had to be taken, which in some transects may not 
happen if the sediment is not to deep. 
Spatial sample distribution within the creek could be any one of the following. 
(The 3/4 sample locations are in the deep depositional areas that may or may be 
in the middle of the creek.) 

,._[ _____,.,,1/=2~-"'-"3/~4~~ ·~ 5/61 
3/4 s 6 l 

A Creek A 
ACreek C 

(uniform bottom) 
channel) 

or 
2 

[L-~1-~3L--'/ 4 .... 6_] 

5 

ACreek B 

(deep area) 

or [ 1 2 

(wide 

We could specify that the samples on the far left and far right of center (numbers 
1 and 6 above) must be in the littoral zone (shallow 6" shore/bank/riffle zone). 
This would always keep each location as a single sample and two samples total. 
If the creek is very wide a some locations (wide channel Creek C), 
we could further specify that the sample numbers 2 and 5 would each be a 

https://r5notes3.r05.epa.gov/mail/mmikulka.nsf/($Inbox)/CA87 A2 l C99A5A54F85256F4E... 11/17 /04 



Page 2 of2 

each if the sediment depth is more the but less than 1 . 
depth is , collect a sample and test it for PCBs. 

Option B--250 foot Transect in Reach 2 creek sediment characterization 
proposal 
Reach 2 is 1.5 miles (times 5,280/mile)= feet/250 ft transects== 
transects at 250' spacing 
32 transects times 6 samples per transect {and 6" sample interval) == 192 
total samplesif all samples had to be taken, which in some transects may not 
happen if the sediment is not to deep. In this scenario, 
the transcects may not be plotted in an equidistance manner but biased to 
deep/depostional and/or location to populated areas. Even if we do this, we will 
probably need around 50-75 samples additional discretionary samples based on a 
onsite field survey to supplement sampling in some areas. We may decide to 
add more transects in certain areas, or more samples to existing transects, or 
other areas not known at this time. The base number (192) and the max 
discretionary number (75) gets you to 267 total samples. 

https://:r5notes3.:r05.epa.gov/mail/mmilrulka.nsf/($Inbox)/CA87A21C99A5A54F85256F4E... 11/17/04 



Attorney-Client Privilege 
Prepared for Settlement Pnrposes Only 

A potential issue from the November 19, 2004, settlement meeting was raised by AK's response to 
the government position 011 dredging vs, in-situ in Reach 2, AK seemed to imply that if they agreed 
to proceed with dredging of Reach 2, no pre-dredging sampling woo needed, and that they would 
simply remove all material in Reach 2, based on their prior Reach 2 smvey work. This may be 
related to the cost of sampling, which AK has estimated at $350-400 per sample for analytical. 

Sediment removal (via hydraulic dredging) has been proposed by the plaintiffs for the portion of 
Dick's Creek extending from about 50 feet downstream of the USGS Ganging Station near Yankee 
Road, to just downstream of Main Street AK has proposed an in-situ carbon addition project, with 
subsequent biological monitoring. We anticipate that AK may agree to the government's proposal 
at the December 17, 2004, meeting, 

AK has done sediment probings throughout both Reaches I and 2, as well oo Momoe Ditch, to 
determine the volume of sediment to be removed, This probing was done with a metal rod, on 
transects spaced every hundred feet, at three points within each transect AK has estimated the 
maximum sediment volume to be removed within Reach 2 of Dicks Creek at about 8600 cubic 
yards. USEPA has estimated the cost of hydraulic dredging at about $100 per cubic yard (Hayes 
2004), so the cost would be on the order of$860,000 if all sediment were removed ($1,075,000 if 
increased by 25% for restoration in riffle areas), 

USEP A had anticipated that a pre-remedial sampling survey would be conducted by AK, to 
ascertain if the sediment in Reach 2 was contaminated over proposed clean-up levels (1 ppm) 
throughout, or whether contaminants were isolated in depositional hot spots, If isolated, the cost of 
remedial dredging could be reduced by limiting the scope of the dredging project to only those areas 
of Reach 2 where contamination is shown to exist AK's statement raises the issue of whether the 
plaintiffs should forego a pre-remedial survey and rely solely on post-remedial confirmatory 
sampling, 

The first issue seems to be whether the probing work can be relied upon to accurately determine the 
scope of the project We know little about the methodology used by AK to conduct the probing 
work, and whether or not AK also conducted some visnal verification work by pulling hand cores in 
conjunction with the probing, Without some verification, it seems questionable to rely upon the 
probings alone, 

;, 
As Option 1, it therefore seems necessary for AK to take cores at al.I oftbe transects correlated to 
the probings, to verify that the probings accurately reflect the target sediment depths, If the 
probings are confirmed to be accurate by the cores, then we may be in a position to agree to have 
AK proceed to remediation without further sampling, provided an extensive post-remediation 
_confirmatory sampling program were con~uc!ed, This would save AK the cost of the pre-remedial 



sampling, but may create uncertainty of success if post-remediation sampling shows PCBs above l 
ppm. 

Another Option (Option 2) would be to have AK core a percentage of transects to verify the 
probings and then sample tbe cores to ascertain if the sediment is contaminated throughout the core, 
and to what depth. AK's probings estimated that only 29 of the transects in Reach 2 had sediments 
l foot or more in depth. At a minimum, each of these 29 transectB should be cored and sampled, 
with sample depths targeted at 0-6", 6-12", 12-24', etc. At each transect, at least 2 cores should be 
taken to verify the condition across the stream width. (The second core should be sampled at a 
minimum atthe surface interval, if the sediment depth is not consistent across the width, e.g. inside 
vs. outside bend of meander.) lf each transect had 4 samples, that would be 116 samples. 
Additionally, some percentage of transects where the sediment is less than 1 foot (say JO to 25%) 
should be sampled, to ascertain if this type of area is contaminated. This can be done based on a 
grid of the areas not included in the 29 transects above. This will allow us to gather pre-remedial 
information 011 areas likely to contain PCBs and some limited info on the remainder of Reach 2, 
Also, a post-remediation confomatory sampling program would need to be conducted, but not as 
extensive as Option L The downsides of allowing this option are as follows: {l) the limited 
corings do not confirm the probings resulting in an uncertain remedial project; (2) the sampling 
misses one or more PCB hotspots at depths greater than the probings, meaning they are left in place 
after remediation; (3) the confirmatory sampling program finds PCBs over 1 ppm. 

Option 3 would be to have AK conduct a detailed Pre-remedial design survey to identify both the 
target depths via coring, and delineate the PCB contamination by sampling each core. This would 
require the most expense prior to remediation, but wonld ensure the best scope for the remedial 
project, and hence the most certainty for AK with respect to project success. Under this scenario, a /n,~r; 
limited confumat~sampling program would be required. 




